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Plate 1． Showing leishmaniasis－endemic areas of Andean highlands of Ecuador（above）and hyper－ende血。 areas
of Paraguay （below）． Above， the town of Alausi （2，300－2，500 m above sea level）， Department of Chimborazo；
below， houses of a s圃1 co㎜血ty newly establi曲ed血r飴11㎞g a dense齢pic創p蜘ゆrest at Lim6y（300 m
a．s．1．）， Department of Alto Parana， very close to the Brazilian border．
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P旦。t。2． A・・assem晦h・ld・t l・i・hrriani・・is一・nd・血・a・ea・・fE・u・d・・（・b・ve）and・Par・g・・y（be1・w）・Ab・…Dr一・
Y． Hashiguchi and Mr． R． Sud present foot－balls and school things to a teacher of primary school， ”19 de Julio”，
Azuay， Ecuador ； below， Drs． D． Maciel and O． Arias explain our research activities to get support from the mhahi－
tants at Lim6y， Alto Parana， Paraguay．
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Plate 3． Showing field research activities． Above， sandfiy dissections to search for natural infections with Leish－
mania parasites， and also to collect materials for the application of molecular teclmiques at Muisne， Department of
Esmeraldas， Ecuador， from left： Dr． E． A． Gomez L．， Dr． M． Furuya， Dr． L． Martini and Dr． Y． Eshita； below， our
special transpOrtation system of laboratory equipmentS（microscopes，皿edicines etc．）at remote areas endemic fbr
leishmaniasis， and many sandfiies were captured either inside or outside the house from dusk to dawn．
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Plate 4． Showing laboratory works at the Andean leishmaniasis－endemic area （Alausi， Chimborazo， Ecuador）
Above， all the members are very happy at midmght when they drscovered for the first trme the infected sandfiy，
乙utzomytaのlacuchens‘s w1由乙etshmania promastlgotes m the gut， from left：Dr E A Gomez L， Dr． H MJurado
S ， Mr Roberto Sud A． and Dr Y Matsumoto， below， moculatron of the parasites into the nose and footpads of
hamsters by the same members
VIII
Plate 5． Examinations of inhabitants at a primary school ”Escuela de San Sebastian”． All the persons came from a
remote area where no transportation system is available．
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Plate 6． Registration， taking life history of the examinees at a hospital ”Hospital de Junin”
ogical examinations ofpatients ht a primary schoo1 ”San Sebastidn” （below）．
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Plate 7． A cutaneous leishmaniasis case （14 year－old female， No． CT－84， M．C．S．） before and after the topical treat－
ment with 290 paromomycin ointment （see Chapter 7．3）． Above， a large ulcer （20 y 25 mm） before treatment；
below， the same lesion cured completely．
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Plate 8． A slightly resistant case （26 year－old female， No． CT一 101， G．Z．） against 1090 paromomycin ointment
（above）． The pat．ient， therefore， received meglumine antimonate （GlucantimeO） lotion topically and cured com－
pletely （below）．
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Foreword
  La leishm狐iasis como muchas de las otras
enfermedades transmitidag． por vec・tores ha ido
en aumento en 1．atinoam6rica y muy en especial
en el Y：cuador， fen6meno que puede ser expli－
cado por 1tt’ falta de programas tendientes al
cQntrol de vectores， educaci6n a las poblaciones
expuestas， el diagn6stico oportuno y su tratam－
iento，
  En el afio de 1982 se inic・i6 un programa de
investigaci6n colaborativa entre el gObierno de
Jap6n y el del 一；cuador， siendo el investigador
responsable el 1）r， Yoshihisa Hashiguchi， de la
Kochi Medical Sehool， y c．omo contraparte ecu－
atoriana， personai del lnstituto Nacional de
Hi．．oiene y Medic・ina Tropical ”Leopoldo lzquieta
P6rezi’， en especial el Dr． Eduardo A． G6mez L．
Han transcurrido diez afies y es mucho lo que
se ha investigado sobre esta enfermedad， a c．osta
de ．g－randes sac・rit”icios personales， riesgd de con－
traer ’奄?enfermedad， de exponerse como cebog． y
ot，ras muchas vicisjtudes， que son conocidas por
quienes realizamos trabajos de c．ampo y a no
dudarlo por el amigo lector， pero el resultado de
estos largos afios de trabajo c．onstante han dado
sus frutos， los mismes que son altamente satis－
factorios， y que se han reportado en forma mi－
nuciosa en tres public．acienes．
  Este trabajo producto de un grupo multidisci’一
plinario de investigadores en las distintas ramas
de especializaci6ii， nos han permitido conocer
los aspectos entomo16gicos， parastto16gicos， der－
mato16gicos， epidemio16gicos， etc．， teniendo en
los actuales momentog． una clara visi6n de los
vectores mas importantes y el mec．anismo que
juegan en la transniisi6n， asf como los reser－
vorios natllrale＄ en Costa， Sierra y Oriente Egu－
atoriano， teniendo una cabal idea de la incrden一
cia y prevalencia de ta enfermedad， en un
map o geog．r6fic・o epidemio16gic・o de la mayori’a
de las provin s ecuatorianas donde se presen－
tan con ma’s intensidad， asi como la tipificaci6n
de c． pas de Leishmani．a que predominan region－
almente．
  Sin embargo， falta mucho por in’vestigar， pues
la meta es 11egar al control de la enfermedad y
esto s610 sera posible． con el apoyo de Buestros
gobiernos y el idealismo por un mundo libre de
eni－erm da4es？ que tos investigadores extrafijeros
y nacionales sigan trabajando con el misticismo
 que han v nido hac・i6ndo｝o．
  Por el motivo antes expuesto， el Centro
Nac－i nal de Medicina Tropical de ia P’acultad de
Ciencias M6dicas de la Universidad de
（）’uayaquil， se siente complacido de haber pres－
tado to o su apoyo y colaboraci6n en este tra－
bajo y ofertar seguir hac・iendolo hasta aicanzar
el 6xito deseado， Asi como felicitar y estimular
a todos y cada uno de los investigadores quc
han partic・ip do en este proyecto， en no desma－
yar en  e皿pefio muy especialmente al Dr．
Y shihisa Hashiguchi， quien ha demostrado ser
un buen inves gador， planificador， administradQr
y qu rer al Ecuador c・omo su segunda Patria．
J se Rumbea Guzman， M．D．
Dir c，tor， C・entro Nacional de Medicina
Tropical， ｝ acultad de Ciencias Medicas，
Universidad de Guayaquil， Guayaquil，
Ecuador， S． A，
     （6 March’ 1992； CENAMETROP）
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．Preface
   Studies， op ．leish．rr｝aniasis． and．．its，transmis．sion
b4ve been， carried． out t．o ． d．a， ．tf b． y th．e． merpbers of
ou； sgri’entific・re．search ．p．rojQs．t， whic．h， was ．， first．
oTganized．．in 1986， aHd f皿ded． by．the Mini寧try
・fEd・・蜘n・． Sci・n、c。 an．d．C叫Ψe・JqPa・．・．
Aided by this research grant， we made joint in－
v．estigatiolls．on x，ari．gus，aspett．ts．． of leishmaniasis，
aiming espccially q．t unde．rstandipg of the trang．一
mission me． chanispa．（s，） and the disea． se forms ip
E餌adoろand ob師耳ed a lot Qf infく）rmatiQn・Qur
researg，h group．．has． increased considerably．in a．
few years， anQ ．inye，stigqtors fForn ． different
c－ountries， Ec．uador”Japan，． the． United． Kangdom，
Unit．ed Stq．tes， Braz．il， Paraguay， ・Colombia and
Pe． ru， aTg ．gurrentl，y ・working togethgr， on diverse
topics rqlating to ・leishmaniasis and its tr，ansmis一 ・
sion．．
  ，1 wguld like．t（／ emphasize that， from the beT
gi卿P9、ρf：thiS・t・qy・we h・vg t・i・d t・．fρll・w．
the principle ．that every parasitic． diseqse， espeT
cially ．yec・to1一bomc disease． s suc・h as leishmania－
sis， ．s．h，o．uld． be investigajed． from multi－disc・ipli－
nary points of view．even within such a smali
researc・h．project as ours．， As．Drs． C／hang and
Bray 〈・1984） stated：・”ultimate triumph ove； leish－
m・hi・・e・．w叫h・v・t・d・p・・d… 血・ther；c・n一．
certed effort through understanding and coopera－
tion of alt workcrs in every discipline； and it is
no longer possible for any one specialist to
gtasp the complexity and diversit，y of the dif－
eases， the causative agentg． and all the avenues
of inves．tigatjon”．．、1“accorda口：ce with師＄pr孟n－
cipie， ， qu； ！，epear．ch． group ・inclgdes ．parasitolo－
gists， ／immg．nQloglststmedicai gnt．t mologists，
dermatologists， and molecular biologists：
   Th．．e results of our．， inyestl．gations inc，luding
information on Leishmania parasites， vec・tor
sandfiies and clinical forms were summarized in
Research Report Series Nos． 1 and 2， ”Studies
on leishmaniasis and its transmission， with par一
t cula  referenc．e to Ec・uador’1， ，publish，eq in 1．987
apd．1990， respectively． The c．urrept report，．，”Re－
se．arch Repor； ， No． 3． ’T， nl．enti．ons t，he resu｝ts of
our ．．studies t｝f ．leishmaniasis ．obtainqd mainly． in
Ecuador and Parhgpay during 1990 and 1991．
We detail results of tria． ls ！o detect， and ident・i・fy
parasitet ・samples．obtained from patients，， reser－
voirs and insec t vectors， collected in different，
endemi．c areas， using mol．ecular techniques， such
as・polymerase chaip ！eaction （PCR． ） and， pulsed
field elcc・trophoreg． is．，The result．s of． prelimina；y
studies pn leishman．iasis in Paraguay arc a．1．g，（｝．
desc・ribed； wQrks in， that c・ountry ha．ve been done・
through the generous supporl of the Japan lnter－
national Cooperation Agency （JICA） and ，lhe
Paraguay p Government．
  ・We ．could not have pert］ormed these investiga－
tions in itlcuador an．d Paraguay without the coop－
eration and support of our c，olleagues in． Japan
and elsewhere， On behalf of the． resqarch group，・
i・wouid jik．e．to show my sincere thanks ．to all
the persons involved at di．fferent． phases o，t’． this
stpdy． Pv！uc・h of the materials and data collected
on．the field survey have yet to be ．examined and
analyzed． The results wi・11 be ．published ．in detail
elsewhere． at a later．date，． under the autkorship
of all research workers jnvolved・ in・the study．．
Moreov r， a fu． rther ・intensive ＄tudy・pf leishma－
niasis，and・ its transmission will be cont．inued
from 1992， onwards， with．the main．intention of・
app ying m， olecular techniques to ． elucidate pa－
thophysiQlogical fe．’atures pf leishmaniasis and．its
trransmissiQn in the New． World．
Yoshihisa Hashiguchi， DMedSc，，
Represqntative of ．an Overseas ・
Sci lltific Research Project
funded by the Ministry of
Education， Science and
CJulture， ．lapan
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S加dies on New World Leis血maniasis and
      its Transmissien， with Particular
                Reference to Ecuador
lntroduction
   Leishmaniasis， a zoonotic disease， is endemic in
many tropical and subtropical regions in the Old and
New World， and is classified as one o． t’ the six most
important tropical diseases of the World Health （）r－
ganization， The disease manifestations fall largely
into three categories： a） a simple， often g． elf－limiting
form； b＞ a mucocutaneous form， involving the de－
struction of mucosal tissues of nasopharynges； and c）
a visc・eral form， a systemic infection which is often
fatal if not treated adequately． These clinical mani－
festat，ions and prog．nosis of the dig， ease depend in part
on the infecting organisms （）f the causative agents，
members of the Qenus Leishmania． The determina一
              し．
tion of Leislzmania g． pec．ies in each endemic area is
theretk）re very important ．for the suitable management
of the patients or the follow up of the disease progno－
sis． ln ttcuador， one of the smaliest countries in South
America， seven species of Leishmania have been re－
corded in difi’erent endemic． areas o’f the Pacific coast，
Amazon （Oriente） and Andean plateau regions， by
our field survey to date （．Mimori et al．， 1999；
Hashiguchi and Gomez， 1990； Armijos et al．， 1990；
Hashiguchi et aL， 1991）．
   The diseag． e is transmitted by phlebotomine sand－
fiies． Within由ese insects， the organisms develop as
fiagellated promastigote forms． ln the vertebrate
hosts the parrasites develop almost e．xclusively in ceils
of the mononuc．lear phagocyte system， where they
multipiy as a non．一nage11凱e R）㎜， the amastigote．
Leishmaniasis is an important． and very widespread
disease in tr’opical and subtropical regions of血e
world． lt is estimated that there are more than 12
million cases world－wide with about 400 thousand
new caseg． recorded each year （Marinkelle， 1980）．
The centrel of leishmaniasig． is complicated， espe－
cially in Central and South America， by the fact that
many species of sandfiies are potential vectors and
that over 100 species of mammals may act as reser－
voir hosts．
   In Ec．uador， leishmaniasis occurs in many popula－
tions living in rurai and mount．ai nous areas on both
sides of the Andes． Furthermore， We have discovered
a form of th dise se in persons living on the Andean
plateau at alti udes from 2，300 to 2，7（）O meters． This
disease form is ve y similar to ”Peruvian utat’ but the
c usative agent and ．vector are completely different
（Takaoka et al．， 1990； Hashiguchi．et at．， 1991；
Gomez and Hashiguc，hi， 1991）． Leishmaniasis is
widespread in most provinceg． and is a considerable
health problem in the country． However， little inves－
t．igatio  has been done en the epidemiolegy and
tr nsmission mechanism〈s） of the disease in endemic
areas and no cont．rol measures have been applied to
reduc・e or interrupt the risk of the di sease． For future
application of adequate c・ontrol measures， the ac・cu－
mulations of epidemiol（）gic・at data at given endemic
ar as are urgently needed in the country．
   During the period ttom 1982 to 1989， we have
found a great number of cutaneous cases and a small
number of mucocutaneous ones （Hashiguchi and
Gomez， 1991）． ln 1990 we observed one rare c，ase ot’
diffuse cutaneous leig． hmaniasis through the coutesy
t’ Ecuadorian physicians； the detaiied result will be
reported etsewhere． Hitherto， one case each has been
recorded of visceral and diffuse c・utaneous leishman－
iasis； in both c．ases， however， no parasite isolation
and／or identifications were done．
   The preg． ent report dealg． with the results obtained
from g． urv ys performed in Pacific lowlands and An－
dean plateau of Ecuador， from varieus standpoints，
i cluding parasitology， vector entomology， immunol－
ogy， derfnatology， epidemiology and molecular biol－
ogy． Special emphasis is given to the characteriza－
ti n of Leis mania． parasites using several molecutar
techniques， and also given to ctinico－pathological
features of the disease forms in Ecuador． ln addition，
infomiation on he epidemielogical and entomologi－
cai fe tur s f P raguay‘an leishmaniasis has been
added．
Yoshihisa Hashiguchi
Eduardo A． Gomez L．
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Chapter 1
A Review of Andean Leishmaniasis
ABSTRACT． Until 1986， the only form of leishmaniasisin the Andes was thought to be Peruvian uta
’caused by Lei．shmania peruviana． We have disc・overed another type of leishmaniasis in the Ecuador－
ian Andes which has a completely different species of causative agents and vectors from thog． e of
Peruvian uta． ln this article， we briefiy review Andean leishmaniasis including uta and revised a
model to show how local conditions affect transmission in the Andes．
    The finding ef Andean ieishmaniasis in 1986 in
Bcuador has increased血e knewn distribution of t．he
disease （Hashiguchi et aL， 1987）． Until that time， the
only form of leishmaniasis in the Andes was thought
t．o be Peruvian uta caused by Leishmania peruviana’．
We discovered another type of leishmaniasig． in the
Ecuadorian Andes； this disease form has completely
different spec・ies of causative agents and vectors from
those of Peruvian uta （Hashiguchi et al．， 1991）． ln
this anicle， we briefiy review Andean leishmaniasis
including uta and revise our model of how the local
c・onditions affect the transmission in the area．
    Andean leishmaniasis， Peruvian uta， has been
known from 1859 when a doctor （Villar） described
the disease as being very like Aleppo button， an （）ri－
ental form of leishmaniasis （1．．ainson， 1983）． Further－
more， a link between uta and its vector was known as
far back as 1764 when Cosme Bueno made the first
description of a disease transmitted by the bite of
sandflies 〈Killick－Kendrick， 1986）． Surprisingly，
however， g． tudies on Andean leishmaniasis have so
far been limited mainly to the Peruvian regions but
during 1986－1988 we found a few rare cases from
the Andean highlands of Ecuador， and strongly sus－
pected the presence of autechthonous leishmaniasis
in this area． Our epidemiological surveys in 1986 in
the same region reg． ulted for the first time two parasi－
o ogically confirmed autochthonous cases， thereafter
many rnore were recorded from Paute （elevation
2，300－2，500 m）， Department of Azuay and Alausi
（2，500 m）， Department of Chimborazo， Ecuador
（Hashiguchi et ag．， 1987， 1991； Armijos et al．， 199（｝）．
Leishmani s s and its causative agents
           in the Andes
  The clinical symptoms of Andean leishmaniasis in
Fcuador are indistinguishable from case descriptions
（Lumbreras and （IJuerra， 19． 85） of uta which is mani－
fested as small circular lesions， generally seen on the
face o．f children under 10 years of age； 5690 were less
than one year of age （Hashiguchi et al．， 1991）． When
Leishmania was isolated from humans at Paute and
Alausi， Ecuador， both L． mexicana and L． m．aJ’or－like
par site  were identified （Hashiguchi’ et al．， 199’1）．
Recently， L． mexicana from patients living in t．wo
towns （Pueblo Rico and Samaniego， elevation ca．
1，550 m） situated in the western Andean cordillera of
C lombia was reported （C．orredor et al．， i 990）． This
＊Identificat／ions of parasites in this text have followed the simplitYied nomenclature for the genus Leishmania， sug－
ges．ted by Sai’janova（1982）and Shaw and L蘭son（1987）and used by｛he Intema縫on～rt Colloquium at Moゆellier，
France （Rioux， 1986）．
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range is contiguous with the mountains encompass－
ing Paute and Alausi， Ecuador． The distance between
these four towns suggests that L， mexicana may have
a fairly wide geographic disnibution in this part of
northern South America． Because of its altitude and
temperate climate， this regien is ecologic・ally quite
distinct from the warm lowland areas where L． mexi－
cana usually occurs in Central America and Mexico
（CTrimaldi et al．， 1989）．
   In Peru， uta is endemic on the western slopes of
the Andes and in many inter－Andean valleys， and re－
stricted to a zone 900－3． ，OOO m above sea level
（Romero et ag．， 1987）． This disease has been suc－
cessfully controlled in the past by anti－bartoneliosis
campaigns involving the erradication of vector sand－
flies using DDT． However； in recent years there has
been an increased number of cases and about 2，000
Aew cases of uta are reported annually to the Ministry
of Health （Romero et al．， 1987）． For a long time， this
disease was generally thought to be caused by L． pe－
ruviana， based mainly on clinico－geographical
grounds． However． recent molecular studies suggest－i． ． v一一．thatムpert｛viana is not a distinct species but proba－
bly a variant of L． bra．7itie． nsis （Rgmero et al．， 1987；
Grimaldi et at．， 1987； Lopez et al．， 1988）． More re－
cently， however， Arana et al． （1990＞ reported that L．
braz，ili’ensis and L． peruviana， could be distinguished
by empleying a reliable enzyme marker， mannose
phosphate isomerase （MPI）， by thin－layer starch gel
electrophoresis． Thus， there remains sopae c・ontro－
versy as to the taxonomic Status of these two species．
Th． e otherwise remarkable similarity between the two
species contrast with the very diverse clinical mani－
festations of uta and espundia （Scorza et at．， 1979）．
Clinical， epidemiological and geographical evidence
all support the assumption that classicai uta from the
Peruvian Andes is caused by an a．g． ent different from
that responsible for the cut’aneous and， mucosal leish－
mqniag， is （espundia） seen in the forested areas of the
country （Arana et al．， 1990）． Host－related factors
cannot be ruled out as yet and deserve special consid－
erati’盾?for future investigations （Romero et al．，
1987），Another rasite has been isolated fro皿the
P ruvian Andes that is neither the L． bra：・ itiensis nor
the L． me．xicana complexes but it has not been identi－
f ed yet （Romero et al．， 1987）． ln the Venezuelan
Ande ， cutan ous leishmaniasis， caused by L．
garnhami， has been reperted from people living at
altitudes of 800 to 1，600 m ； Ltttzomy， ia townsendi j s
strongly suspected as its vector （Scorza et al．， 1979）．
V ctor sandflies and reservoir hosts
          in the Andes
  Fewer tha  s x phlebotomine species have been
reported from the western slopef and valleys of the
Peruvian Andes （Young and Lawyer， 1987）． The
vector of Peruvian uta wag． for a long time thought to
be Ltt， yerrucarttm or Lu． peruensis but there was no
evidence of natural infec・tions with the parasite． Re－
cently， ig． olates obtained from Lu． peruensis and a
sentinel hamster were identified as L． peruviana by
molecular techniqu  （Perez et ag．， 1991）． Only two
anthropophilic s ndfiies， Lu． a．yacuchensis and Lu．
osornoi have been found in the two foci we have
studied in the Ecuadorian Andes （Paute）， and natural
infec ion with L． mexicana was always・seen in the
mi gut of血e鉛㎜er species（Takaoka et al．，1990；
Gomez and Hashiguchi， ’1991）． Surprisingly， neither
Lu． p uensis and Lu． vern｛carum have been found to
date， in spite of ur intensive search for these spe－
cies． The only recorded reservoir host of uta in Peru
has be n the domestic dog， but recently an opossum，
Didelphis alhiventris， was added to the list of known
reservoir hosts ofムperuviana in the country（Perez
et aL， ll 991！）． Dogs wer  also rec・orded as hosts ot’
Andean leishmaniasis in Ecuador （Hashiguchi et at．，
1991） but in this case the infective agent was L． mexi－
c a． Thi  observation from Ecuadorian dogs and
sandflies i very inte’resting， since both are new host，
records for L． mexicana and raises the posibility that
dogs could be a omestic reservoir ofムmexicana in
Andean regions．
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A revised model for the disease transmission
                                      t’        in the Ecuadorian Andes
    We have recently made longitudinal studies on
natural infections of Lu． ayacHchensi．s with L． mexi－
cana in’ the Ecuadorian Andes （Gomez and
Hashiguchi， 1991）． Based on these data （Fig． 1．1）
and ecologieal and epidemiological information on
the area （Hashiguchi et at．， 1987， 1991）， we have
developed a model for Leishmania transmission in an
endemic area （Paute） of the Andes 〈Gornez and
Hashiguchi， 1990）， The various ecologi cal factors
that infiuence transmission in this area and the com－
plexity of their interactions are shown in Fig． 1．2．
The model f hows the change in niche overlap be－
tween domestic hosts （．humans and dogL s） and wild
hos s， and the vectors under different environmental
conditions． From October to December （C－1 in Fig．
1．2） the maJ’ority of transmission occurs in rural envi－
ronments and largely－between sandflies and wild
mammals within rock crevices and burrows （habitat I
in Fig．． 1．2）． During the rainy season from January to
February （C－2 in ・Fig． L2）， the sandfiy population
in reases gr dually． The new sandtly generations
expand theiT biting activity ・towards periurban area
（habitat II in Fig． 1．2） and transmission of Leishma－
nia to humans iRtenstfies in both types of habitat．
During M rch to April there is a high density of in－
fected s tli s （Fig． 1．1） and an increased popula－
tion of wild rodents （rats， Rl ） living peridomestically
in the periurban area （our unpublished data）． Sandtly
biting activit．y extendg． into urban area （habitat III in
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Figure 1．2‘ Hypothetical diagrams for the transmis－
sion of Andean leishmaniasis under different degrees
of overlap of domestic and wild hosts and vectors．
A， comnion habitat for humans （H） and dogs （secon－
dary reservoirs， R2）， where 1 is open field habitats， II，
periurban area， and III， urb‘an area； B， common habi－
tat for vectors （V） and wild rodents （．probably rats，
principal reservoirs， R l）， where zoonotic transmis－
sion occurs． C， represents the different degree （1 to
5） of overlap between A and B． The oyerlaped areas
represent the place and magnitude of transmission to
humans in each habitat． （1， II and III） in different． sea－
sons （C－1， C－2， C一一3， C－4 and C－5）， showing the mi・一
gration of wild hosts （Rl ） and vectors （V） from open
field （higher land） into periurban and urban （Andean
valley） areas． （Modifjed from Gomez and
Hashiguchi， 1990）．
Fig． L2；the town of Paute）with maxi皿um overlap
of domestic and Wild hosts and vectors， and many
new human leishmaniasis cases are observed
（Hashiguchi et al．， 1991）． During May to June （C－4
in Fig． 1．2）， the end of the rainy season and the sub－
sequent decrease in ・humidity causes a rapid decline
in sandfiy density （Fig． 1．1）． Sandflies disappear
from the town （III）， though they are still observed in
periurban （II） and open field （1） environments． The
overlap of A and B in C－4 is somewhat similar to C－
2， but the intensity of disease ，transmission in habitat，
II is markedlY higher in C－4 owing to the 1arger num－
ber of infected sandfiies （see Fig． 1．1）． ln July to
September （C－5 in Fig． 1．2）， because of the desiccat－
ing conditions in lower altitude terrain during the dry
season， sandfly density falls to a minimum． Never－
theless， rock crevices and anlma且burrows in habitat l
allow survival of the vectors even at thig． season．
   Thus， it appears that Leishmania transmission in
rural environments （habitat 1） occurs throughout the
year， al由ough it is limited during血e dry season be－
c・ause ef the low density of vector sandflies． ． In
periurban areas （habitat II） transmission ・can be pro－
longed， lasting about fi ve or six months from January
to May or June （Fig． 1．2； C－2， C－3 and C－4）． ln
urban conditions （habitat III）， the duration of trans－
mission is very Short， las伽g only two mon重hs from
March to April （Fig． 1．2； C－3） but shows a high inci－
dence of disease．
  In conclusion， transmission c，ycle of leishmaniasis
in血e Andes involves variable overlapping of two
sets of biological en・tities， with the degree o／f overlap
governed by micro一 or macro－climatic・ conditions．
The first set consists of three categories of habitat；
open field， periurban and urban （Andean valley）．
Each of these habitats ig． occupied ’at same time by
humans and domestic and wild animais． The second
set consig， ts of the relationship between sandflies and
the principal reservoi’r hosts of Leishmania， presumed
to be rats and other rodents． C hanges in the inci－
dence and frequency ol’ human cases of leishmaniasis
in the A． ndes are considered to be the result， of rr｝．igra一
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tions of sandfiies and reservoir hosts among the three
habitat categories．
Yoshihisa Hashiguchi
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Chapter 2
Molec”lar Parasitelogical Aspects
1． Karyotype Analysis of Leishmania lsolates from Ecuador by Pulsed
                         Field Gel Electrophoresis
ABSTRACT． Karyotypes of Leishmania mexicana， L． panamensis and L． maJ’or－like parasites re－
cently isolated in Ecuador were analyzed by pulsed field gei electrophoresis （PFGE）． A total of 18－21
chromosomes from 200 kb to over 1，100 kb were resolved， depending on the iso｝ates， using a turn－
table type pulsed field gel electrophoresis apparatus． The PFGE revealed species－specific DNA
karyotypes with three different Leishmania species． Karyotype of L． mexicana was almost identical
among four isolates including three from patients and one from a canine at an Andean small village，
fUrther suggesting that doinestic dogs play a role for reservoir hosts of L． mexicana in this region．
Chromosomal DNA banding pattern of L mojor－like parasites was very similar but not identical be－
tween two human isolates， one from an AndeaB highland and the other from the Pacific coastal
lowland area． Karyotype of L． panamensis was also similar but exhibited minor chromosome size
polymorphis血among three isolates from different geographical regions of Ecuador． These karyotype
variations among isolates from distinct regions appear to refiect the species diversity of Leishmania in
血eNew World， which may be in p韻due to血e variety of vectors and祀servoir hosts．
    The advent of pulsed field gel electrophoresis
（PFGE） has facilitated the study of chromosomal or－
ganization of parasitic protozoa including Leishma－
nia． The PFGE revealed the distinction．of chromoso－
mal DNA banding pattern or karyotype among differ－
ent Leishmania species （Giannini et al．， 1986；
Scholler， et al．， 1986）． lntraspecific chromosome size
polymorphism occurs among strains of distant geo－
graphical areqs （Sarriaras and Spithill， 1987； Bishop
and Miles， 1987） as well as atnong strains from the
same endemic area （Pages et al．， 1989）， indicating a
dyna血ic aspect of chr6 mosome reorganization in Lei－
shmania． Karyotype analysis by PFGE is， thus， a use－
ful and convenient method for identification of un一
㎞own isolates and exa皿ination of the relationship
among isolate populations．
   In the present study， we analyzed karyOtypes of
new isolates from different regions of Ecuador using
a turn－ able type pulsed field gel electrophoresis ap－
paratus．
Materials and Methods
Parasites
   L．〃zexicana，ム panamensis and ム maJ●or－like
parasites， which have been isolated in Ecuador in
1987 nd 1988， were used in the present study （Table
2．1．1）． Species identification for these isolates have
been carried out by isoenzyme electrophoresis， kine－
toplast DNA fingerprints and monoclonal antibodies
（Mimor  et al．， 1989， 1990； Hashiguchi et at．， 1991）．
Pulsedfield grad彪彫8θ’elec’rρρ乃。榔’5でPFσE♪
  Aga ose blocks for PFGE were prepared as before
（Katakura and Chang， 1989）． Promastigotes were cul一
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Table 2．1．1． ．Leishmauia isolates used in this study
Species Designation＊ Geographic origin
L． panamensis
L． mexiccma
L．配6ヴor－like
M．HOMIEC187／G－05
MHOMIEC／87／G－06
MHOM／F．C187／G－07
MHOM／EC／88／Paute27
MHOMIEC188／Paute29
MHOM／EC1881Paute lO3
MCAN／EC188／Paute lnu2
MHOM／EC187／G－09
MHOM／EC／88fPaute l 15
Quininde， Esmeraldas
Z． Grande． Esmeraldas        ’
S． Domingo， Pichincha
Paute， Azuay
Paute， Azuay
Paute， Azuay
Paute， Azuay
Quininde， Esmeraldas
Paute， Azuay
＊ Designation code： Hbst （M for mammalia； HOM ＝ Homo sapiens； CAN
 ＝ Canis fatniliaris）．
tured in Schneider’s Drosophila medium （Gibco） with
2090 hea．t－inacti’vat．ed fet．al ca．1｛ sen；．m at 25． OC， Cells
were harvested from the log phase， washed twice
with Medium 199 （Gibco） and resuspended in Me－
dium 199 at a concentration of 5×108／ml． The cell
suspension was warmed to 3． 7 eC， and mixed with an
equal volume of 190 low gelling temperature agarose
（Sea Plaque， FMC） in 75 mM phosphate buffer， pH
8．0， containing 65 mM NaCl and 1％ glucose． Fourty
microlitter of the mixture containing 1×107 organ－
isms were solidified into 5×5×1．5 mm blocks． The
agarose blocks were lysed with 190 sarcosyl （Sigma）
and 2 mg／ml proteinase K（Sigma）in O5 M EDTA，
pH 8．0 at 500C for 48 hr． Samples were washed with
lxTBE （TBE＝90 mM Tris， 90 mM boric acid and 2
mM EDTA， pH 8．0） and stored in O．5 M EDTA at
4eC until used． Electrophoresis was performed in
1．590 agarose at 180 V in O．5xTBE at 100C with a
pulse interval of 60 s for 35 hr or 100 s for 38 hr
using a turn－table type pulsed field gel electro一・
phoresis apparatus （Cross Field Gel Electrophoresis，
ATTO Corp． Tokyo， Japan）． This apparatus was de一
signed to皿ake a circular gel plate of 20 cm in di－
2meIer m桝e鑑An Anple． of 110。21重P．rnAtejv w愉A
T了一一一 冒 一 @ v『TtT  ｝冒 皿  m一｛フT   v一 『『v  F ▼▼一一一｝TT一♂  「「一7一一 一
pulsed time （Fig． 2． 1． 1）． After the electrophoresis， the
gel was sta ed with e．1 mg／mi ethidium bromide in
O．5xTBE for 45 min， destained with O．5xTBE for 30
min an photographed． Chromosomal DNAs of Sac－
charomyces erevisiae （FMC） were used as the mo－
lecular standard．
Res腿魅s and D董scussion
   In this study， chromosomal DNAs of Leishmania
were nicely separated by pulsed field gel electro－
phores s used． The PFGE revealed species－specific
DNA karyotypes among山ree dif飴rent Leishmania
pecies isolated in Ecuador． Minor intraspecific chro－
mosome size polymorphism was also showed by
PFGE among isolates from distinct regions． The
overall results of karyotype analysis of Ecuadorian
乙 ishmania isolates were co貫elated well with those
of zymodeme and schizodeme analysis as before
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Figure 2．1．a． A schematic illustration of tum－table type pulsed field gel electrophoresis apparatus．
（Mimori et al．， 1989， 1990； Hashiguchi et al．， 1991）．
  L． mexicana isolates from patients， a canine and a
sandfly at an Andean small viliage （Paute） exhibited
identical kinetoplast DNA profiles by schizodeme
aBalysis （Hashiguchi et al．， 1991）． The present study
by PFGE showed that promastigotes of L． mexicana
isolates contained at least 19 chromosomal DNAs
from 220 to 1，090 kb and more than two chromo－
somes over 1，100 kb （Fig． 2．1．2）． Karyotypes of three
isolates from humans （MHOMIEC／881Paute27，
MHOMIEC／88／Paute29 and MHOM／EC188 Paute
103） and one from a domestic dog （MCANIEC188／
Paute lnu2） were also identical． These results indi－
cate that mitochondria and genomic DNA organiza－
tion of isolates of L． mexicana in Paute were very
similaf， fU曲er suggesting that domestic dogs in th童s
region are important as the reservoir hosts．
   It has beefi reported that some Braziliaii Leishma－
nia stocks revealed phenotypically similar to L． ma一
ノ。ア．These stocks cou丑d be indisti豆guishab垂e倉omlム
kb
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Figure 2．1．2． Karyotype analysis of L． mexicana iso－
lated at a small village in an Andean region of Ecuador．
PFGE was pe漁㎜ed wi血apulsed t童me of 600r 100 s
for tlll ee human isolates （27， 29 and 103） and one canine
isolate （lnu2）． Molecular sizes given were based on
Saccharomyces cerevisiae DNAs．
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Figure 2．1．3． Karyotype analysis of L． major－like
parasites isolated in Ecuador． PFGE was performed
with a pulsed time of 60 or 100 s for two human
isolates， one from an Andean highland village （115）
and the other from the Pacific coastal lowland area
（G9）． Chromosomal DNAs of Saccharomyces cere－
visiae （Sc） were used as the molecular marker．
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Figure 2．g．4． Karyotype analysis of L． panctrnensis iso－
lated in Ecuad ． PFGE was performed with a pulsed
time of 60 or 100 s for three human iso］ates （G5， G6 and
G7）．from different lowland ende面。 reglons． Saccharo－
myces cerevisitte （Sc） DNAs were used as the molecular
st ndard．
mojor reference strains by zymoderne and serodeme
analysis． A group of these stocks was， thus， desig－
nated asムmal’or－like al血ough kinetoplast DNA pro－
files were different between L． maJ’or－like stocks and
乙． mOjor reference strains（Momen etα’．，1985）． L．
major－like parasites have been also isolated from pa－
tients at two different regions of Ecuador （Hashiguchi
et al．， 1991）． Schizodemes of four isolates of L． ma－
」’or－like including the MHOM／F．C／88／Paute’115 iso－
lated at an Andean highland viliage （Paute） and the
MHOMIEC187／G－09 at a Pacific coastal lowland
place （Quininde） were very similar but not identical．
Karyotype analysis iR the present study also revealed
similarity with minor differences between the
MHOM／EC188ZPaute l l 5 and MHOMIEC1871G－09．
At least 16 chromosomes and more than two chromo一
somal DNAs over 1，100 kb were separated， and dif－
ferences in chromosome size between these isolates
were apparent with respect ｛o smaller chromosomes
of 240－460 kb 〈Fig． 2．1．3）．
   The PFGE separated at least 16 chromosomes
from 240 to 980 kb and more than two DNA bands
over 1，IOO kb for three human isolates （MHOMIEIC／
87／G－05， MHOM／EC／87／GO6 and MHOM／EC／87／G－
07） of L． panamensis （Fig． 2．1．4）， Karyotypes of
these isolates from different endemic regions were
similar but variable， indicating minor chromosoMe
size polymorphism amofig L． panamensis isolates in
Ecuador， Zymodeme analysis also indicated that
these isolates were polymorphic for phosphoglucon－
ate dehydrogenase （6PGDH） （Mimori et at．， 1989）．
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2． Detection of Leishmania Parasites by DNA Amplification
                using Polymerase Chain Reaction （PCR）
ABSTRACT． Polymerase chain reaction （PCR） techniques have been applied for DNA detection of
Leishmania which had been isolated from human cutaneous lesions and biopsy materials from wild or
domestic animals in Ecuador． Specificity and sensjtivity of synthesized oligonuclcotide primers which
were derived from partial sequences of kinetoplag． t DNAs of parasites， L． braziliensis， have been tested
f（）rthe PCR techniques using eight WHO ref¢rence strains，ムbrazi～iensis，ムpanamensi、g，ムgayanen－
sis， L． mexicana， L． amazonensis， L． pifanoi， L． garnhami and L． chagasi， before applicatioA for
Ecuadorian parasite DNAs． The results obtained were summarized as follows： （1） The oligonucleotide
primers let to amplify only L． braziliensis complex DNA of the WHO reference strains． （2） Less than
10 parasites were enough numbers to amplify the specific DNA products． （3） Specificity of the
primers was tested by a double blind test using already identified Ecuadorian Leishmania parasites．
DNAs of L． braziliensis， L． panamensis and L． guyanensis identified by zymodeme analysis were
amplified specifically． But DNAs ofL． mexicana and L． major－like parasites were not amplified． （4）
Fifty nine of unidentified Ecuadorian isolates at species level were examined by the PCR DNA
samples of the fifty two isolates were found to be amplified． Of the unamplified isolates， two from
humans seemed to be Leishmania mexicana complex and five from human and Rattus rattus seemed to
be乃）Ppanosoma parasites． The cuπent results indicate血at the PCR techniques using the specific
primers may differentiate L． braziliensis complex from others including L． mexicana complex．
    An epidemiological survey of leishmaniasis has
been done in Ecuador． ln 1990， we had isolated and
cultivated Leishmania parasites from humans and
wild and domestic animals． Using these isolates， we
tried to detect the parasite DNAs by PCR techniques
with primers specific tlor L． braziliensis complex． ln
this study， we confirmed that L． braziliensis complex
DNAs were amplified and detected by the specific
pnmers．
M盆εeria亘s and Me重hods
DNA product  by PCR． Among these， one isolate was
used負）r pr liminary test to㎞ow血e sensitivity of
he PCR tests by limited serial dilution of parasites．
Ecuador an parasites which had been already identi－
fied by molecular techniques （Hashiguchi et al．，
1990； our unpublished data）， were used to know the
spec f city of PCR by double blind test． Furthermore，
in order to know the specificity of the oligonucleo－
tide primers for PCR test， eight WHO reference
strains，ムわraziliensis，ムρ伽α〃剛瓜五gayanensis，
L． mexicana， L． amazonensis， L． pifanoi， L
gamhami， and L． chagasi were examined．
Parasites used
   Cii ltured parasites which were isolated from hu－
man cutaneous lesions and biopsy materials from
domestic and wild animals in endemic areas of Ecua－
dor were used to know amplification of Leishmania
Cultivation ofparasites
  The methods of isolation and cultivation of para－
sites from human cutaneous lesion and biopsy mate－
rials of d mestic and wild animals were described
previousl y （Gomez et al．， 1987； Hashiguchi et al．，
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1990）， 5t
3t
3．．i
5暫
Preparation Ofparasile吻r岬α細細r岬ers
   Three MM papers （6 mni diameters， Whatman
Company） which were impregnated appropriate num－
bers ot cultivated parasites （approximately 104－106）
were dried completely and used for further experi－
ments． Triturated parag． itgg， （raiiged frorn 2．AO‘ to 2．tr，
10”〉 were impregnated in filter paper’?and dried com－
pletely， The parasite DNAs were extracted by using
lysis buffer with proteinase K．
 ＜  一    一    L    ＞
    amplified sequence
sl一一一3t
          3’一一・．一．一sr
（1）dena加fation at 9．4DC（single str・anded DNA）
                       L一’5T 3’3．’ 5’
（2） aimealing at 540C
sT 3T
Pretreatmenl’ of lhe parasite impregnatedfiSter
papers
   In a 1．5． ml micro－tube， a piece of the ．fiiter paper
and 5． 00 gl of lysis buffqr （50 mM KCI， 10 mM Tris－Cl
pH 8，3， 2．5． mM MgC14 i mg／mi gelatin， O．45． 90 NP－
40， O．45％ Tween 20， 6e pg of proteinase K） were
血xed and heated at 56℃for l hr and t．hen at 96℃
for 20 min．
3t
5L一・一一3’
3㌧一一一一5甘
5t
（3） elongatjofi by Taq DNA polymerase at 72”C
si ’ 3T
3T
3t
5’
5T
3．r
5一’
Ogigonttcleotide primers
   Sequences for spec．it－ic DNA primers were derived
from kinetoplast DNA Qf L． braiiliensils． Oligonu－
cleotide primers，19 mer and 20 mer（primer l鋤d
primer 2， respectively） were synthesized respectively
by using Cyclone Ptus （Milligefi Company）．
Repeat 30 cycles from ．（1） to （3）
5’
3．t
sr
3．’
5曜
3蟹
3T
sT
3．r
5睾
3－T
sr
Con幽。ηル’〃伽PCR’8訂
   DNA thermal c．ycier （Perkin Elmer Cetus
Company） was used for the test． Thirty cycies of the
reaction were repeated， as one cycle： denaturatien
condition at 94’C for one min， hybridization condi－
tion at 540C for 2 min， and extension condit．ion at
72“C for 3 min （Fig． 2．2．1）．
  The’ amplitlled DNA products wete checked by 1 9v
agarose gel electrophoresis． And also， to check the
specificity of ｛he amplified products against the L．
braziliensis complex， digoxigenin labeled DNA
probes were prepared by PCR techniques （Eshita el
al．， 1990； Eshita and Fukuma， 1992）， The southern
blot hybridization was done to check the specificity
Figure 2．2．1． Parasite DNA amplification
using PCR techniques．
of t  ampli’fied DNA．
Results and Discussion
   Oligonuel otide primers amplified speci’t’ically
only parasite DNAs of L． braz・iliensis complex，
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such as ． L． braziti・ensis， L． gtt．yanensis and L． pan－
amensis of WHO reference strains （Table 2．2．1）．
However other乙♂論醒α厩αspecies，乙． mexicana
complex and L． donovani complex were not， ampli－
fied． These reg． ults suggested that the primers used
for the present PCR test amplified specifically the
DNAs of L． hraziltensis comptex parasites．
   Diluted g． olution of the parasites （2×104， 2×103， 2
×102， 2×10i， 2×100， 2×10－i） was prepared to know
the li皿itat．ion of DNA amplification f（）r the PCR
test， At teas｛ less thaii 10 parasites seemed to be
enough numbers for the ampiification and detection
of the DNA （Table 2．2，2）．
   In this study， PCR techniques usi，ng primers spe－
cific for the L． hraziliensis complex have been ap－
plied tp Ecuadorian parasites． Double blind tests
were done for PCR experiments， using 72 F．．cuadorian
isolates most of which had not been identified at spe－
cies level yet． Af the results， DNAs from parasites
which have been ictentified as L． braliliensis com－
plex， L． panamensis or L． getyanensis were amplit“ied．
However， those which have been identified ag． L．
mexicana or L． nzojor－tike species were not． amplified
（Table 2．2．3＞． The results support that the primers
used are speci fic for the arnplification ofL． brazilien－
sis complex DNAs．
    A total oi’ 52 oi’ the 59 isolateg， were amplified
speciflcally usingムbraz〃ien・sis complex primers、
Out of seven negative isolates， two were found to be
L mexicana complex by molecular techniques and
the remaining five were morphologically Trypano－
so卿a parasites（Table 2，2．4）， From the results ob－
tained it may be possible to separate L． braziliensis
complex from others inctudingムmexicana complex．
Devetopment of oligonucleotide primers fof the de－
tection of L． mexicana is in progressl
Table 2．2．1． DNA amplification of 8 WHO reference
strains by PCR test
WHO feference
strain ’
PCR
Product＊
L． braziiiensis c・omplex：
  L．hrazi．liensis・ ．（MHOMfBR175／M2904）
ム8ε叩η即∫∫5
L． panamensis
（MHQMfBR175iM4147）
（MHOMIPA／71LLS94）
L． mexicana complex：
  L． mexicana （MHOMfBZ／82／Be121）
Lam zone sis （MHOM／BR173／M2269）
L pi i noi
L． gamhami
（MHOM／VE157／1．．Ll）
（MHOMIVE／761JAP78）
L． donovani complex：
  L． chagasi （MHOMIBRf74／M2682）
十
十
十
・X＋， parasite DNA amplified ； 一， no PCR product．
Table2．2．2． PCR amplitlcation of the parasite DNA by
limited serial dilution of Leisltmania promastigotes．
No． of parag． ites＊
（＃ PE－1 3． 0）
PCR
product＊＊
2 x 104
2x 103
2x 102
2x loi
2 x loo
2 x loi
No． paragite （NaCl c nly）
十
十
十
十
十
Yuki Eshita
Masato Furuya
Eduardo A． Gomez L．
」． Bruce Alexander
Yoshihisa Hashiguchi
＊ No． of Leishmania parasites per micro－tube before
  amplitUication by PCR reaction．
＊＊＋， Parasite DNA amplified； ． no PCR product．．
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Table 2．2．3． Resuks of the dollble blifid test of DNA
amplification by PCR ar｝d zymodeme analysis
Designa｛ion
code
PCR ldentificatien
product＊ by zymodeme’＊
MHOM／EC／88fPaute lO3
MHOMIECf88／Paute 115
MHOM／EC／89ANH3．
MHOM／E．C／89ANHIO
MHOM！EC／89ANH13
MHOM／F．C189ANH36
MHOM！ECf89ANH38
MHOM／EC／881Paute l
MHOM／EC1881Paute6
MHOMIEC188／Paute29
MHOM／EC〆871GO5
MHOMIEC／871GO7
MHOM／EC187fGO9
十
十
十
十
十
十
十
L．η繊‘c伽α
L． mojor－like
乙．braziliensゴs
L suyanensis
ムgu］yanensis
L． panamensis or
L． gayanensis
ムpanamensis or
ムguyanensis
ムmexicana
L． mexicana
ムmexゴ。伽α
L． panameiisis
ムpana〃zensis
ムmaJ’or一互ike
＊ ＋， Parasite DNA amplified； 一， no PCR product．
＊＊ Hashiguchi et al．， 1991； our unpublished data，
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Tab亘e 2。2。4。 Parasite complex suspected by PCR．tes鵬， using．ムg’訪1ηαπ如
isQiates from Ecuador in 1990
De g． ignation
c（）de’
Origin 1？CR・ ． Leishmanic complex
      product“ ・sus． pected＊i．
MHOMasCt90／VC98
．MHOMAiC／90／SG14
MHOM／EC190／PE 130
．MHOMIEC190のD35
’human
human
human
human
十
十
十
，．L： braziliensis complex．
ムbrazi〃θ’2sis cOI丑plex
ムわπ即1ゴe’isis complex
・L． eishmania， sp．1
MHOM／ECNO／VC96”
MHOMIEC／90／VC 127
MHOMIE．C190／PV 1 ・
MHO M／F．．C／9 01PY 1 56
MHOMZEC／90fPV I 58．
MHOMIF．C／901PV 159
MHOM／EC／90／PV’P60
．MHOM！EC／90／PV l 62
MHOM！EC190／SG40
MHOMiEC／90／1NH785・
human
humari
human
humat’i
human
hun］an
human
human
human
human
十
十
十
十
十
十
十
十
十
L．わraEゴ’iensゴs complex
L． braziliensis complex
乙．わ㎎2ゴliensis「complex．
・L． braziliensis complex
L． braziliensis compiex
L． braziliensis complex
L． braziliensis complex
ム．わ鷹”ie’櫨complex
Trypanosonta sp．
L． hraziliensis complex
MHOM！1’t．C／90／PVIO
MHOMIEC／90／SG33
MHOM／1］．C／9 0／SG3． 4
M’RAT’IUE’CIY”OfASG223
MRAT／EC／90！ASG224
MHO’ MM．C1901F」M52
MHOM／EC190！EM．53
MHOM． as．C／901F．M54
MHOMrs．C180／F．M58
MHOMIEC190／EM59MHeMIEJCNOIPQ9 l
MHOM／lt］CNOIPR88
MHOMIF．C／90／11．C50
MHOMIEC／901LC47
MHOMIEC19011NH932
human
hurnar］
human
rat＊＊＊
rat＊＊＊
human
・humun
human
human
human
human
human
human
human
human
十
十
十
十
十
十
十
十
十
十
十
十
十
L． braziliensis complex
乙。わ雌ξ薦θ那’3complcx
L． htazitiensis complex
Trypanosorua sp．
7ン：ソpanosoma sp．
ムわrazi’ie～nsis conlplex
L．わ昭山房8〃3∫3¢Oiiiplex
L． braziliensis complex
L． braziliensis complex．
ムbraz・ ilietLsis complex
L． braziliensis complex
ムbraziliensis complex
L． brazitiensis c｛’）mplex
L，わ破ゴliensis conlplex
ム伽灌召漉∫complex
Subtotal 29 （＋） 25
（T） 4 （2： from humans， 2： from rats）
＊ ＋， Parasite DNA amplitied；一， no P（）R product．
＊＊ムわ廊〃8’燃complex：わ鷹’iensis，8卿ηぞ’繍， panainensis； Leish一
   〃zαnia sp．．1：probablyムmexicαna or乙．η吻or－like flom its locali重．y
  （Andes：Paute－Dug Dug！）；乃〉’1］αnosoma sp．l identified morphologi－
  cally．
＊＊＊ Rattus rattus．
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Table 2．2．4． （contd．）
DesigRation
code
Orig血 PCR
      product＊
Leisltmattia complex
suspected＊＊
MHOM／EC／90fPV2
MHOM／EC／9011）V4
MHOMflilCf90／PV6
MHOMA3C／90／PV 12・・
MHOMAEC190／PV18
MHOMIEC／901PV19
MHOMIEC／901PVI57
MHOMthlC／90／PV161
MHOMflliC／90／SG4
MHOM／F．C／90／SGI3
MH（，M／EC／90／SG16
MHOMII！．C／90／SG17
MHOMIEC／90／SG23
MHOM／EC／90／SG24
MHOMIF．C／90／SG26
MHOMXEIC／90／9． G27
MHOM／1．i’CX90／SG3． 5
MHOM／EC／90！SG37
MHOMIEC／90／SG39
MHOM／ECI90／SG44
MHOMIEC／90／SG45
MHOM／EC／90／SG46
MHOMIEC／90M．M49
MHOMIECDO／E．M55
MHOM／1］．C／901E．M57
MHOMIEC！90／EM60
MHOMAL，C／90AIM64
MHOMasC190／VC97 ’
MHOMIEC／90／INH690
．MRATIII．i．C／90／ASG222
human
huma皿
human
human
human
human
hUman ’
human
hUman
human
humari
human
human
human
human
human
human
human
human
human
huinan
humar1
human
humuri
human
human
human
hum缶1
human
rat
十
十
十
十
十
十
十
十
十・
十
十
十
十
十
十
十
十
十
十
十
十
十
十
十
十
十
十
L． braziliensis complex
ム．わ磁耐酸・gmpl・x．
L． braziliensis complex
乙、わ雌」1ゴlten3ゴs conlpiex
L． braz，iliensis complex
L． braziliensis cemplex
乙．わrα乞’！’ensis complex
L． braziiiensis compjex
L． braziliensis complex
L． hraziiiensis ，c・（）’mplex
ヱあρrα41’ぞη3～scomplex
ム伽詔θη廊cgmpie耳
L． braziliensis cQmPlex
L． braziiiensis c・ompiex
L． brazitiensis complex
ムbrazt～iens’s cornplex
L． bra：・ iliensis c・｛）mplex
ムρ畷どだα赫complex
L．加磁1蜘3f5 co皿plex
L． brazitiensis complex
L． bra：・ itiensis cornplex
乙．わ削証だ8η認5「complex
Ti＞tpanosoma sp．
ムか1伽～iensis c【）⑳lex
L． braziliensis complex
乙．brazゴ1ゴθ厩3 complex
L． brazigiensis complex
L，わ礁ゴ1ゴensis cOlnplex
Leishmani：a sp．2
’Trypanosoma sp．
Subtotal 一Fsc） （＋） 27
（一） 3 （2： from humans， 1： from raO
Tota159 （＋） 52
（一） 7 （4： from humans， 3． ： from rats）
“ ＋， Parasite DNA amplified； 一， no PCR product．
＊＊ムbrazil．iensis complex：braziliensis，8uyaηe’lsis qnd panamensis；乙eish－
  mania sp．2： L． mexicana by zymoderne analysis （unpubiished data）；
  Ti＞paizosoma sp．： identified morphologically．
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Chapter 3
Vector Entomological Aspects
1． Biting Activity and Leishmania lnfections of Man－bitihg
            Species of Sandflies， Lutzomyia spp．
ABSTRACT． Man－blting actiVity and Leis伽anゴαlnR）ctions of sandflies， Lutzomyia spp． have bee！1
studied during July apd Augug． t 199e in Ecuador． Sandflies were collected by four me｛hods， human
bait， illuminated Shannon traps， direct aspiration from diumal restiflg site and sticky traps at six
localities． Total numbers of the sandfiies collected． were 2，401 belonging to 12 specjes． Leishmania
promastigoteg． were defnonstrated in Lutzom，yia trapidoi． collected at tvvo sites， Pt． Quito and ecafia，
and in Lu． hartmanni at the latter site． Most of man－biting sopdflies eame to human bait within two
hrs after dark and formed one peak through dusk to dawn， The nu皿ber〔｝f sandnies collected vahed
by climatic factors as well as darkness． The sandfiies collected duringfafteT dusk （18：00 to 20：0｛｝）
were greater in numbers than those collected beforelduring dawn （04：00 to 06；OO）． lnfection rates
with Leishmαnia of sand伍es caught before／during dawn were slightly higher than those of sandflies
collected during／after dusk． Parous rates of the sandfiies collected beforefduring dawn were higher
than those of flies during dusk （5．5．2C／o vs 3．3．E Olo in Lu． hartmanni and 40．9e／o vs 20．Oa／o in Lu．
trapidoil ． The higher parous rates brought the higher rat／es of Leishmania infectic pn， ．． an－dflipvs caL，ght
during／after dawn had a tendency to have more suck－hke ovarian fol豆icles than those duhng／after dusk．
   Leishmaniasis is Qne of the six importanr tropical
diseases （World Health Organization， 1987）． The
New World leishmaniasis is transmitted by blood－
sucking sandflies， Lutzomyia spp． （Diptera： Psychodi－
dae） and many species of Leishmania parasites cause
se’rious manifestations in humans． The infected sand－
fiy vector possesseg． Leishmania promastigotes in the
gut．
  Recently， many information on F．．cuadorian leish－
maiiiasis， especially on the vector has been reported
by Ha／ghiguchi and his co－workers （Hag． hig“chi et at．，
i985， 1987， 1990， unpublished data； Armijos et aL，
1990； Takaoka et aL， 1990a，b； Gomez et aL， 1990；
Alexander et al．， 1990）． ln Ecuador， they have con－
firmed the presence of seven Leishmania specieg．，
’，e．，ムpanamensis， L． braz〃iensis，ムgu．vanensis．ム
amazonensis，ムequatorensis，ムmexicαna andム．
maJ’or－like， and also incriminated three species of the
sandfly vectors，乙肱 trapidoi， L肱 hart〃1α’zηどandム房．
gomezi s posg． ible vectors of the disease． ln 1990， a
血r血er en OmOiOgiCahnVeStigatiOn On乙UtZOmyia
spp． has been done in Ecuador． ln the present sur－
vey， the biting activity and Leishmania infections of
sandflieg． have been studied during July and August
’1990． Natural biting activities of sandflies began at
dusk and continued untii dawn， with the hematopha－
gous characteristics varying from species to species．
  Hash guchi et al． （1985a） reported that biting pat－
tern of Lu． trapidoi during the period formed two
peaks， higher peak at evening and lower peak at early
morni g， while Ltt． hartmanni fornied only one peak
at mid ighL ln this study， we tried to analyze theg． e
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phenomena by comparisons of the infec｛ion rates aixi
follicuiar development of sandfiies． We found that
the parous rates of sandflies collected before／during
dawn were shghtly higher Ihan血ose of sandnies dur－
inglafter dusk， and higher parous rates caused pro－
portionally higher infection rates of sandflies． Fur－
thermore， as a preliminary nial， polymerase chain re－
act．ion （PCR） was at．tempted to characterize parasitef
derived from the gut． of a promastigotes－positive
sand霞y．
Materials and Methods
3α嘱〃yCO♂’8C諺αZαη4磁r鰍ノ∂rα・shoがperiod
  Sandfiies were collected by four methods， human
bait， illuminated Shaimon trap， direct ag． piration from
diurnal reg． ting site and t tic．ky traps （Alexander et at．，
1990） at six different iocalities in Ecuador during
July and August 1990 （Table 3．1．1）． Sandfiies col－
lected were maintained in a glag． s bottle at a highly
humid condition and a low temperature until dis－
sected．
ldentipication and dissection of sandflies
   I；resh （live） sandflieg． were dissected and their
spermathecae were examined fo． r the ident．ific・ation
under binocutar microscope．
Isolation ofparasites
   The parasites isolated from the gut of sandflies
were aspirated by a syringe with sterile saline， and
inoculated into the nose and footpads of golden ham－
sters． A皿astigotes were recovered from the animals
about 4 weeks later and then inoculated into culture
medium （CJomez et al．， 1987； Hashiguc．hi et al．，
1990） for further charac－terization． Multiplicated
amastigotes were transformed i飢。 promastigotes in
Schneider’s drosophila medium （Hendricks et al．，
1978）， supplemented with 159e heat－inactivated fetal
calf serum （Flow Laboratories， Roc－kville， MD）． The
promastigotes obtained were used for characteriza－
tion by polymerase c・hain reaction （PCR） test （F．．shita
et al．， 1990； E hita and Fukuma，
2．2 in thig． text）．
1992； see Chapter
Re ults and Discussion
  A total of 2，401 sandfiies were collected at six lo－
c litieS in th s study（Table 3ユユ）． They wefe 12
species in t tal belonging to the genus Lutzom．v． ia．
Most of由e man－biting san面ies came to human bait
withifi two hrs after dark， and formed one peak
（Table 3．1．2）． The number of sandfiies varied by
climatic fac・tors as well as darkness． Man－hour index
was quite variqble at each locality （Table 3．1．3），
  Three sandfly f pecieg． ， Lu． tra17idoi， Lu． hartmanni
and Lu． gomeq・ i are suspected to be important vectors
of leishmaniasis in Ecuador． Promastigotes of Lei－
hmania pa asites have been demonstrated in Ltt．
trapidoi which were collected at Pt． Quito， and Ltt．
trapidoi and Lu， hartmanni at Ocafia during our sur－
vey in ’1990 （Table 3．1．4）． lnfection rates of the
sandflies collected during early morning were
slightly higher than those of the flies during evening
〈Table 3．1，4）．
   Th  p rous rates of sa皿dfiies collected in early
morning were higher than thog， e of the flies caught
during dusk （59．290 vs 33．3一 P／e in Lu． hartmarzni and
409％v∫20．0％in L肱∫r角醒40の（Tab韮e 3．L5）． The
higher parous rates of sandflies caused the higher
Leishmania infection rates． Parous flies with suck－
like ovarian follicles were caught more frequently
during dawn． However the current data could not
xpiain why the flieg． colleeted in the early morning
had higher parous ates than those in the evening．
The gher infection rate during dawn may reflect
gonotrophic cy le of sandflies in the present study
site of tropical reginns． ln order to clarify the differ－
ence of parous rates between dawn and dusk， it will
be necessary to accumulate more informatiofi on the
o position activity and other reproductive behaviors
of sandflies in th  t eld．
   As mentioned previously （see Chapter 2．2）， ol一
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［Vable 3．1．1，， ，Dctec．tin of Leishmariia paraLgites from sandflies in， Ecuador （27 Jply 一 6． September 1990）
Locality Type of
collection
No， of g． andtlies
collected dissected ’ ． infected（Ole）
Paute
Zumba．
Pt． Quito
Esmeraldas
Ocafia
Manabi
HBC＊
RSC＊＊
OPT＊＊＊’
ST＊＊＊＊・
HBC
RSC
OPT
HBC
RSC
ST
HBC
RSC
HBC
HBCIST＊＊＊＊＊
ST
HBCIST
RSC
HBC
ST
 2
 0
 6
 0
174
58
 0
728
109
510
 3
45
31 5．
78
2E 8
’46
 5
35
49
not done
not done
lO （Lu． nevesi）
  6（L肱to rt置lra）
  4（二割‘．serrana）
not done
  3 （Lu． gomezD
56伽・Pαnamensiの
142（L麗．tra㌍idoゴ）
 29 （Lu． hartmaitni）
  1．（取吻朋。’の
not done
not done
not done
  3 （Lu． triacatitha）
  2 （Lu． hartmanni）
10（加、．’rapidoの
  8（乙t‘．sha’zo’lii）
  3（」しε｛．tortu．r6の
 75 （Lu． hartmanni）
  4（乙t｛．trt rpゴdoゴ）
 24（加配．1zαr∫η諺α雌刀ご）
．23（L房，tralガ40の
  7 （Lu． hartmanni）
not done
  1（二軸．hartmαiini）
  4（乙彦．か唖apidoi）
 30 （Lu． hartmanni）
  2（ゐ麗．80me2ゴ）
  2 （Lu． serrana）
  ・1・ （Lu． oswaldoib
  8（乙膨．harか71a’ini）
 12（L麗．4y角ワonetα）
B伽．磁卿∂の
 13（乙u．s～rrana）．
  2（しじ’．gom．e2ゴ）
  1 （Lu． shcvinoni）
o
o
o
o
o
3． （2．1）
o
o
o
o
o
o
o
2 （ 2．6）
o
O （12．5）
工（4、3）
o
o
o
o
o
o
o
o
o
o
o
o
o
“， HBC： Human bait collection during night （18：00－20：00）； ＊＊， RSC： Resting site collection during
  ’daytime． ＊“＊， OPT： Oil－impregnated Sticky paper trap during overnight； ’“”， ST ：IIIuminated Shan－
  non trap’during night （18：00－20：00）； ＊＊＊＊＊， HBC／ST： Human bait coliectien （HB） or illuminated
  Shannon trap （ST） during e’arly n｝orning （04：00－06：00）．
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Table 3．1．2． Collection of sahdfiies by human bait and
illuminated Shamon traps， respectively， at 24 de Mayo，
Pt． Quito in 11 August 1990
tion is required using more sandfiy samples infected
with Leishmania．
Time Temp． No． of sand1皿es collected by
（eC）
human－
baited
Shannon
trap
18：00－18：10
18：10－18：20
18：20－18：3e
18：30－18：40
18：40－18：50
18：50－19：00
！9：00－19：10
19：10－19：20
19：20－19；30
19：3（｝一19：40
19：40－19：50
19：50－20：00
280
27．7
26．6
26．1
24，9
25．0
24．2
24．2
23． ．9
24．3
24．0
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igonucleotide primers used were found to be specific
for amplification of DNAs of L． brazi．liensi．s com－
plex， viz．，ム braziliensis， L．8uyanensis and L． pan－
amensis， but noば6r L．〃lexicana comp塁ex， viz．， L．
mexicana， L． amazonensis， L． pifanoi and L．
gamha砿andムdonovani complex， viz．，ムchagasi，
of the WHO reference strains． Based on these re－
sults， we tried to use the primers against the parasites
（promastigotes） derived from an infected saridfly in
PCR experiments． However， the prjmers specific for
L． braziliensis coMplex did not lead amplification of
the promastidgte DNA， As less than 10 parasites were
enough numbers for the amplification and detection
of the DNA （see Chapter 2．2）， PCR methods may be
directly applicable for amplification of the parasite
DNA of infected sandflies． Further such an examina一
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Table 3．1．3．Man－hour index of man－biting sandflies eollected at different localities ．iA Ecuador， 1990
Locality
and
date
La厭ude
（km）
Time
（hr）
Temp．
（eC）
No． of
sandflies
collected’
No．ot’ ／ Man－
human hour
bait ・ ・ ・ index＊
Paute （ML Yumacay），
27 July
’1990
2．0－
2．3
18：30－
19：3． 0
（豆hr）
垂6－
16
1 3 O．3
Pt． Quito （El Pite），
IAugust ’1990
2．3． 19：00－
20：00
（1 hr）
22－
19
’i 1 9 1．2
Zumba （El Pite），
1 August
1990
M 11：00－
12：00
（1h），
25－
25
13 ’3 4．3
Zumba （Zapotal），
3 August
1990
O．9－
O．95
19：00－
21：00
（2 hrs）
24－
19
164 9 9．1
O．95
0．93．
O．9
100
zso
14
！
3
3
16．6
83．
3．5
＊ No． of’sandflies coHect，ed per man per hour．
Table 3．1．4． Natural infection with Leishmania proma－
stigotes of sandfiies， Lutzon’i．yia collectd by human bait
at Pt． Quito and Ocaiia’in Ecuador， 1990
LocalityDate
and
time
ア
No． infected ／ n（）’D dissected （O／o）
Lu． harlmanniLu． tmpidoi
Pt． Quito 11 Aug．19． 90
Ocaha
ecada
（18：00－20：00）
 4 Sept 1990
（18：00－20：00）
 5 Sept．1990
（04：00－06：（ro）
o 3／124．i2．．1010）
2／75（ 2．69．） O／4 （O．OC／．）
3124（12．．se！o） 1／23． （4．390）
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2． Transmission of Leishmania panamensis to Man by the Sandflies
   L凋に。〃霧y’α7診απ配αηη’and L那．か’apidoi（Dipter紐：Psychodidae）
                               in Ecuador
ABSTRACT． Transmission・ of Leishmania panaMensis． to man by the bite of infected sandfiies
Latzomyia hartmanni （Fairchild ＆ Hertig） or Lu． trapidoi （F． ＆ H．） in Ecuador is reported． This
finding confirms the importance of these species， both of which were known previo， usly to be highly
anthropophilic and in which natural infections with Leishmania had already been observed， in the
cpidemiology of leishmaniasis in the Department ofCatiar．
   Previous studies of韮eishmaniasis in Ecuador have
revealed the presence of the disease in all three geo－
graphical regions of the country， with fbci described
from 140f the 21 Depaftments． Huma皿cases due to
Leishmania braziliensis，ムpanamensis，ムguyanen－
sis，ム αmazonesis andム 〃10jor－like have been re－
Ported fヤom the coastal plai n， L． mexicαna and L．
   の    ニ    ド     らし    ほ   オ      ロ コ            ロ    ロたヒm｛ηor－iiKe呈r敷，m mじAnαea皿Plateau anαムprau’len－
sis from the Oriente or Amazon basin region（Mimoh
etα1．，1989；A■m緬os etα’．，1990；Hashiguchi etα’．，
1991）．Some sandfly species㎞own伽m Ecuador
has been incriminated or suspected as a vector of
Lei－shmania in lhat cou且try（Hashiguchi etα’．，1985，
1991；Takaoka etα’．，1990；Gomez and Hashiguchi，
1990）。Among the㎞own Ecuadorian species， several
are proven or suspecIe（I vectors in o山er parts of血eir
range． These include Lutzomyia carreraゴcarrerai in
Bo最via（Le Pont etα’．，1988）；L肱y麗〃’，る擁． hirsutα
hirsuta，加・amαzonensis，五砿ubiquitalis，乙麗．αy－
rOl砿L肱davisi and L“． flavisc．utellα’α in Brazil；L疏．
trapidoi， Lu． flaviscutella’a and Lu．’憲α御．α朋’in Co－
Iombia；L肱pana綿ensゴs and Lu． trapidoi in Hondu－
ras；Lu，80meZi，」Lu． trapidoi andゐ肱panamensis in
PImama；L砿flaviscute〃α‘αin Surinam and Trinidad
and．Tobago；and L㍑， gomezi， L翻． lichyi， Lu． olmeca
bicogor，加。．flaviscute’lata and乙砿panαmensis in
Yenezuela（Grimaldi etα’．，1989）． To date 60 spe－
cies of phleboIomines， induding 55 belonging to the
genus Lutzomyia， have been reported from Ecuador
（A｝exander et a～．，1992）． Na田ral infections with bεi－
shmania species have been recorded from four Ecua－
dori n sandfiy species， i．θ．，乙配． trapidoi， L肱 hart－
m nni （Hashig chi et aM， 1985a，b）’Lu． gomezi and
Lu． ayacuchensis （Hag． higuchi et aL， 1985a，b， 1987，
1991； Gomez and Hashiguchi， 1991）．
    The Department of Cafiar in southwest Ecuador
contains territory pertaining to two of the geographi－
cal regions of the country， with the coastal plain oc－
cupying the westem ha豊f and giving way to the An二
d an foothitts in the east． La Trencal （2030’S， 7900’E）
is a town of approximately 30，000 inhabitants lying
t the boundarY of the two regions． Studies made in
the vicinity by Hashiguchi et al． （1985a， 1987） and
Alexander et al． （1992） have revealed that the sandfiy
f una consists of at least four species， i．e．， Lti．
aclydijera（Fairchi董d＆Hertig），乙肱sha朋。漉（Dyaめ，
Lu． trapidoi （F． ＆ H．） and Lu． hartmanni （E ＆ H．），
with only the latter two species apPare凪ly attracted
to human bait in the area．
   Th s paper reports the results of a s， andfly collect－
ing trip that resulted in the infection of the senior
author by Leishmania following the bite of an in－
fected sandfiy． The date and place at which infection
is thought to have occurred were recorded and both
the parasite and the anthropophilic species were iden－
tifi d． We suggeg． t that either乙麗．肱吻tanni or L砿
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trapidoi was the species that transmitted the infectic｝n
and that these are the main vectors of Leishmania to
mari in the La Troncal area．
t on was used o demonstrate reactivity with the
monoclonal tibodies． Positive sera were assigned a
titre of 〉’1 ：16 on negative controls．
Materials and Methods Results and Discussion
   Sandfly collections were made using an illumi－
nated Shannon trap and as the insects came to bite
protected human volunteers in secondary forest above
the Balneario ”El Chorro” near La Troncal at kilome－
ter nine of the main Guayaquil－Cuenca highway， at
an altitude of 3．500 metres above sea level． Two col一
             ，
lec・tions were made during the night of 4－5 September
199e， from 17：30－19：20 and from 04：00－05：45．
Three volunteers collected sandflies as they came to
bite while the senier author （a 33 year－old white male
from the U，K． who had not been infected previously
with Leishmania） caught the insects as they alit on
the walls of the Shannon trap， during the course of
whic．h he was bitten 15－20 times on the neck．’ fore一
                                       ，
arms and hands． IEach of the biting flies was caught
with an aspirator （Endrig． et al，， 1982） and dissected
shortly after capture or preserved in liquid nitrogen
（Young et al．， 1987） and dissected at a later date．
    Parasite identification followed aspiration from
the （non－ulcerated） lesion and culturing in Senek．jie’s
medium． The safnple， identified by the code 1563，
wag， subjected to monoclonal antibody analysis using
an indirect immunotluorescent antibody assay． Pro－
mast．igotes were acetone－fixed to glass slides then in－
cubated with a monoclonal panel at a 1：1000 dilution
of the ascites－derived reagents． Monoclonai antibod－
ies were supplied by Dr． Diane McMahon－Pratt （De－
partment of Epidemiology and Public Health， Yale
University）． Serial two－fold dilutions of serum be－
ginning at 1：8 were incubated with amastigote anti－
gen prepared from a WHO reference srain of L． ama－
zo’lensis（VEC／BR／l967／PH8）using血e procedure
described by Shavv and Lainson （1977）． Fluorescein－
conjugated rabbit antibody to mouse immunoglobulin
（Accurate Chemicals， Weg． tbury， N￥） at a 1：20 dilu一
  A total of 677 sandfiies were caught as they came
to protected human bait and to the illuminated Shan－
non trap during the two samp｝ing periods （Table
3．2．1）． Of 13． 3． flies dissected in O．7e／o saline solution
shortly after collection 106 （79．790） were female Lu．
h rtmanni and the remainder Lu． trapidoi． Only
seven fiies． wer  identified from血e Shannon trap col－
lections， and all of these were the formgr species． A
d fference in the relative proportions of the two spe－
cies was seen betw en the two collections；Lu． haが一
fnanni made up 7S一 （94．990） of the evening collection
but only 5． 1．190 f those captured before dawn． This
appearg． to be consistent with the findings of
Hashiguchi et al． （1985b）， who noted that Lu． trapi－
doi showed its second nightly peak of biting activity
in the early hours of the morning while Lu． ltart－
manni bit consis ．ently through the night．
 NatuT l infections with fiagellates were seen in the
hin guts of 5 （5．0％）of出e 99 L配． haが〃lanni dis－
sected from protected human bait collections and
none of th seven from the Sha皿on trap． A single
Lu． trapidoi （4．390） was infected of the 23 females of
th s species dissected． ldentification of these para－
sites has no  been completed but based on their mor－
phology and position in the sandfly gut they are as－
sumed to have been Leishm’i nia of the L． braziliensis
species group， which includesムpanamen・sis．
   DuriRg the last week of Sep｛ember 1990， a red－
d sh， slightly raised swelling of approximately 25 mm
diameter appe red on the outer edge of the senior
author’s right hand． A Montenegro test applied the
following week gave a positive result， manifest as a
reddish circular blemish on the forearm of diameter
20 mm． Sa ples aspirated from the plaque on Octo－
ber 5th reacted with the monoclonal antibodies B2
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Tab｝e 3． 2．1． Sandfiies coSlected by illuminated Sh‘annon trap and on protected
human bait near La． Troncal， Departffient of Cafiar， ． Ecuador， September 4－5，
1990
Time of
collection
Type of
collection
No． of flies
collected
Lutzomyia
spp．
 No． ef fiies
（．O／e iBfected）
18：00－20：00 ・
tT Tt
04：00一（）6：00
顎     顎顎
Shannon trap
Human bait
Shannon trap
Human bait
238
3． 15
46
7g
ム砿∫．rapidoi
加。々α〃配α’lni
乙肱翅卿。ゴ
Lu． hartmannt
乙肱∫脚ゴ4ρ’．
Lu． hartinanni
加，卿卿。ゴ
L砿hartma朋’
 7
 4
75
0
0
23
24
（ O．09e）
〈 O．09c）
（ 2．890）
（ 4．3． 90）
（12．se／．）
（VI－4B9－DIO） and B l l （VII－5G！一F3． ） （bbth L． pan－
amensis）， B21 （VII－6H9－GIO） （L． brazitiensis ／ L．
panamensis）， as well as B4 （VI－2A5－A4） and B7’（VI－
2．A．4－E3） （bot－h L． ，n．wnn．a．m．e．，nsis）． The t；tre ’．’vas posi－
tive for total Leishmania－specific serum antibody at a
dilution of 1：32．
  Within the two months prior to the field trip te 1．a
Troncal， the senior auth6r had visited several other
areas of Ecuador endemic for Leishmania， including
Paute （Department of Azuay）， Zumba （Zamora Ch－
inchipe）， Puerto Quito （Pichincha）， Muisne （Esmeral－
das） and Portoviejo （Manabi）． The possibility also
exists that the infected fly由at b重t the au血or did not
belong to either of the two known man－biting spe－
cies’， and that it escaped after feeding from the Shan－
non trap iti which the au｛hor wag， working． lfifected ’
sandfiies （LM． trapidoi／ were collected at one other
site・（Puerto Quito） during a figld trip made from 10－
14th Augu．st and it is possible that infection occurred
there rather than at La Troncal． However，’based on
the 1arge’Bumber of bi’tes the senior authQr received
on the’night ef 4／5 September， and the unusually high
percentage of infected flies c・ollected’on that night we
belieVe that infection occurred・here and that either
Lu． ］zarfmanni・ or Lu． trapidoi was the species in－
volv d．
  Although Lza． hartmanni was knowfl to be the ma－
jor man届t皇ng spec重es．．三n the l．・a Troncaト（）ca員a area
and natural infections with・ Leishmania－like parasitef
had already． been noted in wild－caught specitneng．
（Hashiguchi et al．， 1985b， 1987） the observations re－
por ed here provide further evidence that’ this g． pecies
may be  vector of Leishnzania to man． The biting
activities of Lu． ． hartmanni and L“． trapidoi in the
Ocafia area were re’viewed by Hashiguchi et al，
（’1985a）， who found that the former species was ac－
tiv thr ughout’ he night while the latter bit more
frequently during two distinct peaks． The geographi－
c・al disnibution of Lu． hartmanni extends from Pan－
ama to g， outh rn Ecuador， and it appears to be an
import nt man－biter throughout its range （Young，
1979）． Lu． t apidoi． is a proven vector of L． pan－
me sis in Costa Rica， Panama and Co16rnbia
（WHO， 1990＞．
   The known disttibution of L．’panamensis extends
from・ Centra  Arnerica to F．．cuador （Grimaldi et al．，
1989）． Prior to t e present study positive identifica一’
tions of e parag． ite from Ecuador had been made
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only froni the Department Of Esmeraldas a＃d
Picblncha， bo血ftirther．nor由thi皿Cafiar， al出ough
specific typin’?ot’ a number of Leish，mania i’唐盾撃≠狽?
from human cases in severhl Ecuadorian’iprovinces is
at・present being Performed （Hashiguchi ・and 6eme7．，
1990）1 The proven reservoirs of L． panamensis in－
clude the sloths， Bradypus grise”s and Choloepus
hofinanni （Zeledofi et’aL， 1975）， althoUgh the’ do－
mestic dog Canis familiaris and several wild mam－
mal speeies including rodents， carnivores and’mon－
keys may be implicated in・ certain are’ ag， （Chimaldi et
aL， 1989）． Hashiguchi et al． （1985c） failed to isolate
Leishnzania from wild mammals of three species in
Ocafia and the host． of L． panamensis in Ecuador re－
niains unknewn．
」． Bruce Alexander
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3． The Ph｝ebOtomine Sandfly Fauna （Diptera： PsychQdidae） of Nine
                 L痂み加αη漁Endem置。 Sltes l殿Ecuador
ABE TRACT． The phlebotomi’ne sandfly fauna of each of nine sites endemic for Leishmania in Ecua－
dor was sampled using a variety of methods． A total of 30 species were collected and three Lutzomyia
species， i． e．，．加、 saulensis，加，ノ諺．κ⑳α．and Lt‘． strictivi〃α， fecorded for the first． t．ime in Ecuador． The
genus Warileya was．also． re．cQrded in． t．！｝．．e．．c．ountry for the first time， represented by VV． phlebotomanica
Hertig． The first collections of sandflies frorn the Departmen｛／ of Loja were made． The known ranges
of 23． spec，ies were increased by 36 new province records．
    Priof to the present （1990） study， the phlebot－
omine s鋤d且y fauna of Ecuador was㎞ownωcon－
sist of at least 56 species， following the most recent
survey by Aiexander et al． （1992）． Previous informa－
tion on the Ecuadorian sandfiy fauna has been pub－
lished by Young and Rogers （1984）， Arzube （1960）
and Rodriguez （1950， 1953， 1956）． At least 15 of
t，hese species are known to be anthropophiiic in Ecua－
dor or in （）ther parts of t．heir ranges and may therefore
be involved in the transmission of Leishmania to
man． Four species among the Ecuadorian sandfiy
fauna are proven or suspected vectors of Leishmania
elsewhere （Hashiguchi et ai．， 1985a，b； G． omez and
Hashiguchi， 1987； Grimaldi et al．， 1989） and there is
at least one substaiitiated case of L． panamensis to
man by血e bite of an in長）cted Lt’． hart〃lanni or Lu．
trapidoi （see Chapter 3一 ．2 in this text）．
   This article reports the fesults of a survey of the
sandfly of nine areas endemic for human Leishmania
in the three geographical regions of Ecuador， i． e，， the
coastal plain， Andean plateau’and the ：’Oriente” or
Amazon basin． The survey representg． a continuation
of work carried out between July and October 1988
and published in our previous report （Hashiguchi et
at．， 1990）．
   The survey was carried out between July and Oc－
tober 1990 and Leishmania－endemic case sites visited
in eight of the 2’1 Departments of Ecuador， including
the previously unsurveyed Department of Loja．
Trapping methods used were as described in our pre－
vious report 〈Hashiguchi et ag．， 1990）． The nine Lei－
3ゐ醗α漉α一 ndemlC SiteS Were VISiにd．
Study sites and Co｝lection methods
C astal plain
   Esmeraldas． Cafit（）n Muisne （Map ref． O“56iN，
80“OO’W； August 16－17， 1990）． Protected human bait
．ollectio at Muisne， resting site collections at Recin－
tos ”El Mamey” and ”La CorrentadaZ’．
   Pichinch ． Puerto Quito 〈Map ref． OOIO’N，
79e16’W； August 10－15， 1990）． Protected human
bait， Shannon trap and resting site collections near
Puerto Quito and at Recintos ”Paraiso Escondido”，
’tdl Kaonit’， ”Las Delicias” and ”24 de Mayo”．
  Ma舩bi． Por o樋両。（Map ref．1。90’S，80。45W；
August 27－28， September 14－16 and October 3L 一4，
1990）． Castor oil trap collections at Pueblito Rocafu－
erte and protected human bait and Shannon trap col－
lections at Reclnt s ”El Progreso” and ”San Sebag．一
tifin”．
  Manabi． J 血（Map re£1。90「S，80。18W；August
27－28 and October 2－4， 1990）． Protected human bait，
Sharmon trap and resting site collections at Recintos
！’dl Toro” and ”La Tablada de Mendoza’t．
  Cafia ． Oc‘an”a （Map ref． 2047’S， 79“04’W； Septem－
ber 3．一5， 1990）． Pretected human bait， Shannon trap
［3
and resting si．te c‘）1｝ections near Balneario【冊
Chorro”， Km 9 of Guayaquil－Cuenca highway．
   El Oro． Zam皿a（Map ref．3。72’S，79。63「W；Sep－
tember 13－15， ’1990）． Pr（”ected human bait， Shannon
trap and resting site collections made near Zaruma，
‘and at Balneario ”El Recreo” near La Avanzada．
Single castor oil trap collection made above Rio
Pindo on El Oro－Loja border．
Andean plateau
   Azuay． Cantcn Paute （Map ref． 2“52’S， 78045’W；
July 28－31 and August 4， 1990）． Pratected hurnan
bait， castor oil trap and Shannon trap collections
made near town of Paute．
   boja． ParroquiaS Zambi and Guayquichuma （Map
ref． 3“90’S， 79“54’W； September 13－15， 1990）． Rest－
ing site collection made in scrub forest near highway
in Parroquia Zambi． Protected human bait and Shan－
non trap collections made in c－offee plantation at P l
Prado， Parroquia Guayquichuma．
Oriente
    Zamora Chinchipe． Canton Zumba （Map ref．
4090’S， 79009iW； August 1－3． ， 1990）． Protected hu－
man bait， Shannon trap and resting site collections
made at Recintos”La Chonta旧「El Pite旧星Izimanchi「l                        t ut 4 －VU ！
and ”El 7．．apotal”．
Results and Discussion
  The complete list of 30 species collected in Ecua－
dor between July and October 1990 is presented in
Table 3． ．3L ．1． Four of these represent new records for
the country and a total of 36 new province records
were made among 23 species． The genus WarileTv’a，
represented by W． phlehotomanica， is reported in
ILtcuador for the，first time． These four new species
records are discussed in detail below， together with
others of note．
   Wariteya phlebotomanica Hertig． Two females
of this species were collectcd from a tree hole in
scrub forest near the Catamayo highway in the parish
of Zambi， Loja provin，ce on the aftemoon of 14． ix．
1990． No males were collected on this or a second
attemp  made the fo］lowing day． This represents the
first record of the genus Warile．va in thi，s province
鋤din Ecuador as a whole，鋤d the first t血e W．
phlebotomanica has been collected outside 1’eru．
   Lutaomyia saulensis （Floch ＆ Abonnenc）． A fe－
male of this species was collected in a Shannon trap
at Paraiso Escondido， near Puert（） Quito on 14． viii．
1990． This is the fust record of LM． saulensis from
Ecuador， al though Young （1979） reported it as occur－
ring in both Peru and Golombia and its presence in
Pichincha is to be expected．
   Lutzo ：吻furcata（Mangabeira）． Three males
and one female of this species collected off a tree
trunk at Recinto 24 de Mayo， near Puerto Quito，
Pichincha on 11． viii． 1990 represent the first ex－
amples of Ltt． ．tLtrcata recorded from Ecuador． This
species was already known from the neighbouring
countries of （in lombia and Peru， as well as Brazil，
French G． uiana and Ven． ez．uela （Yc tinpH． 1979） so that
                         z． ．． ”M’rMV； 一’ ”・1
its presence in northern Ecuador is not surprising．
  Lu． sallesi （Galvao ＆ Coutinho）． This species
was first recorded from Guayas by Arzube （1960） but
no xamples were cellected from this or any other
province during the 1988 survey． lt was however
present in tree trunk and Shannon trap collections
made in two coffee plantations at Recintos ”La
Tablada de Mendoza” and ”El Toro”， near Junin，
Manabi on 28． viii， 2． x and 3． x． 1990， and was col－
lected by the g， ame methods at C‘ampozano， also in
Manabi， the following day．
  Lu． strictivitta Young． This was one of three spe－
cies taken in human bait collections in the vicinity of
Zumba， Zamora Chinchipe on 1－3． viii． 11990． A
single male was taken in these collections and no
pecime s wer  found on tree trunks or in Shannon
trap sampl s． This species was t”irst described by
Young （1979） from Antioquia， northern a）lombia，
and the present record therefore considerably in－
creases its known range．
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Table 3． ．3．1． Species of phlebotomine sandfly collected in Leishmania－endemic areas of Ecuador July－October
1990， together with methods of capture， diun｝al resting sites and distribution． Departments for which no rec－ords oi’
aparticular species prior to the present survcy are shown血capital letters， and ncw species records f6r Ecuador
marked with an asterisk． Methodg． of capture abbreviated as follows： DA 一 direct aspiration （from diumal resting
sites）； HB 一 protected human bait； ST 一 Shamion trap； LT 一 （CDC） light trap； COT 一 castor oil trap
Species Methods of
capture
Resting site（s） Distribution by
Department
Bru．mptom．yia leopoldoi
（Rodriguez）
DA tree trunks Cafiar， El （）ro，
Esmeraldag． ， Guayas，
1．os Rios， Manabi，
Pichinc．ha
Wa ritc｛ ；a phtebotomanica＊
Hertig
五‘4臨απyぎα80meξ’
（Nitzulescu）
Lu． serrana
（Damasc・eno ＆ Arouck）
Lu． nei，esi．
（Damasceno ＆ Arouck）
Lu， vespertitionis
〈Fairchild ＆ Hertig）
Lu， dysponeta
（Fairchild ＆ Hertig）
ム肱eaηrPO3i
（Rodriguez）
DA
DA． HB． ST   7 一4一一e      7
LT
DA， HB， ST
DA， HB， ST
DA， ST， 1．T
DA， ST， LT
DA
tree holes
tree tmnks，
animal burrows
tree trunks，
atiimal burrows
tree trunks
tree trunks
tree trunks，
animal burrows，
leaf litter，
under roc・ks
往ee重rUIlks，
animal burrows
LOJA
Azuay， Bolivar，
Cafiar， 1’‘iL ORO，
Esmeraldas， Guayas，
1．OJA， Manabi， Morona
Santiago， Pic・hincha，
Sucumbios
Bolivar， Cafiar， EL
OR（）， ESMERALDAS，
Guayas， 1．OJA， Los
Ries， Manabi，
Pichincha，
Sucumbios， ZAMORA
CHINCHIPE
（iuayas， Morona
Santiago， Sucumbios，
ZAMORA CHINCHIPE
Cafiar， Guayas，
Pichincha
AZUAY， Bolivar，
Caiiar， EL ORO，
Esmeraldas，
Guayas， Los Rios，
MANABI， PICHINCHA
Bolivar． Cafiar． Los
      ） V一一ttU ）
Rios， Pichincha
五砿ノむrcata＊
（Mangabeira）
DA tree trunks PICHINCHA
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Table 3．3．g （contd．）． r．ist of species collected in Leishmania－endemic sites in Ecuador， July－October ’1990
Species Methods of
captUre
Resting site（s） Distribution by
Department
Lu． gorbitzi
（Blancas）
Lu． saliesi
（Gaivao ＆ Coutinho）
Lu． shannoni
（Dyar）
L勘、abonnencゴ
（Floch ＆ Chassignet）
内蓋tlαsツnzera
（Fairchild ＆ HeTtig）
Lu． undulata
（Fairchild ＆ Hertig）
Lu． trtramuta
（Fairchild ＆ Hertig）
加．αragaoゴ
（Costa Lima）
Lu． barrettoi配のμ3C那’α
Young
Lu． aclydifera ’
（Fairchild ＆ Hertig）
L擁．reb配rra
（Fairchild ＆ Hertig）
Lu． trapidoi
（Fairchild ＆ Hertig）
Lu． Jflaviscutellata
（Mangabeira）
DA， COT
DA， ST
DA． HB． ST   7 iLu7
DA， ST
DA
J）A， ST
りA，L「量1
DA． ST． LT   7 v 4 p
DA． ST． LT   7 v － e
DA， LT
DA， ST
DA， HB， ST，
LT
ST
tree mmks
tree holes
tree trunks
tree trunks
tree trunks
tree trunks
紅ee往unks
宜ee霊n】nkS，
ani．mal burrQws
tree tmmks，
animal burrows
tree trunks，
animal burrows
tree trunks
tree t．runks，
animal burrows
tree血mks，
animal burrows，
leaf li tter
not known
Guayas， ESMERAILDAS，
MANABI
Guayas， MANABI
Bollvar， cadar， E．L
ORO， ESMERAIDAS，
Guayas， Los R重os，
．Ma盈abi， Momna．
Santiago， Pichincha，
Sucumbios
EL ORO， ESMERAI．．」）AS，
Guayas， Los Rios，
Manabi
cadar， Manabi，
PICHINCHA
Ca血af， ESMERALPAS，
Manabi， Pichincha
ハ         コ                     ヤ  ね  ザ  サ   コ    ザ  バ  カ   ヤ    ロ
しanar，｝」1しHlrvしHA
Caiiar， PICHINCHA
Bolivar， Cafiar，
Guayas， Los Rios，
Manabi， Pichincha
Caiiar， Pichincha
Cafiar， E］ Oro，
Pichincha
Bolivar， Cafiar，
El Oro， ESMERALDAS，
Guayas， Los Rios，
Pichincha
PICHINCHA，
Sucu血bios
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Table 3．3．1 （conrd．）． List of species collected in lyishmania－endemic sites in Ecuador July－October 1990
Species Methods of
capture
Resting site（s） Disuibution by
Department
Lu． panamensis
（Shannon＞
Lt｛， hartmanni
（Fairchild ＆ Henig）
Lu． al，aeitchensi，y
（Caceres ＆ B， Galati）
La． osornoi
（Ristorcelli ＆ Van Ty）
Lu． st ri．ctivitla＊
You皿9    Lt
Lu． cayem！ensis
（Floch ＆ Abonnenc）
L砿〃だ。勘ワy8α
（Mangabeira）
乙じムtrinidadensis
（Newstead）
HB， ST， LT
DA， HB， ST，
LT
DA， HB， ST，
LT
HB． ST．COT   7 L－ L  P
HB
DA． LT． COT   ） L－ L T
DA， ST
DA
Lu． sattlensis’ ST
（1一‘loc・h ＆ Abonnenc）
not known
tree trunks，
animal burrows
rc）ck creyi ces
roc・k creviceg．
IIOt kr10wn
tree tmmks，
tree holes
tfee tmnks
tree trunkg．
not known
Bolivar， Caiiar，
Manabi， Pichincha
Bolivar， Cafi af， El
Oro， ESMERALDAS，
Guayas， 1．oJA，
Pichinc．ha
Azuay
Azuay
ZAMORA CHINCHIPE
EL ORO， Esmeraldas，
Guayas， 1．OJA， Los
Rios， Manabi
EI． ORO， Guayas，
1．os Rios， Manabi，
PICHINCHA，
Sucumbios
ESMERALDAS，
Pichincha，
Sucumbios
PICHINCHA
  L仏めrsponeta（Fairch盟d＆Hertig）． This species
was foufld to be abundant in animal burrow collec－
tions made at Echeandia （Bolivar） and Zhucay
（Cafiar） during the 1988 survey and its distribution in
Ecuador assumed to be restricted to the coastal plain．
1：0r this reason， single females caught at Taisha， Mo－
rona Santiago in 1988 and at lzifiianchi， 7uamora Ch－
inchipe in Au．L．，，ust 1990 were thought to belong to the
morphologic．ally indistinguishable species Ltt． tri．一
acantha （Mangabeira）． However the discovery of
two males of Lu． dysponeta under rocks near Paute，
Azuay， t an altitude of 2，300 metres suggests that
the faBge of this species may extend across the An－
dean plateau and into the OrieRte．
   Nine areas endemic for Leishmania were visited
during the present survey， of whic・h six were surveyed
for the fifst t．ime and three （Oc・afia， Puerto Quito and
Paut ） had beefi surveyed in 1988．
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   Muisne． This’area was visited only briefiy ‘and
sampiing limited to a single human bait collection
near the town of Muisne and two resting site collec－
tions in coffee plantations bordering the rivcr at La
Correntada and El Mamey． Three females of Lu．
gomezi were taken e’ff human bait in scrub forest ap－
proximately 3．00 meters from the beach at Muisne．
This widespread species is a suspected vector of Lei－
shmania panamensis ip much of its range， including
Nicaragua， Venezuela and Cblombia as well as Ecua－
dor （Grimaldi et al．， 1989）． A single aftemooR， col－
lection at I．、a Co1丁entada yielded nine species， inc卑ud－
ing the ‘aiithropophilic species Lu． trapidoi， Ltt． han－
nzan砿and Lu． serranα as well as加． shannoni， Lu。
abonnenci， Lu． dysponeta， Lu． trinidadensis， Lu． gor－
hitzi and Brumptomyia leopoldoi． The collection
from a similar habitat at El Mamey， approximately 3
km upriver frorn La Correntada， also contained three
females of Lu．躍｛ゴ〃α∫α．
   Puerto Quito． This area was surveyed in 1988，
and the sandfiy fauna found to consist of at least
eight species． A more prolonged study in 1990 col－
lected 18 species， not including 2 （the man－biter Lu．
carrerai thula andム舐cayenne〃sis）found on由e pre－
vious visit． The fauna of the Puerto Quito area there－
fore contains at least five anthropophilic sandfleis，
the above plus Lu． panamensis， Lu． hartmanni， Lu．
trapidoi and Lu． nevesi． Two other occasional man－
biters， Lu． shannoni and Lu． flaviscutellata， haVe
been implicated in the transmission．of Lei．Shmani．a in
other parts of their ranges， and Lu． saulensis is also
somewhat anthropophilic． Two other Lu． shannoni
group species are present， i． e．， Lu． dasymera and Lu．
undulata， and the remainder of the fauna consists of
Lu． vespertilionis， known to feed on bats； the reptile－
biting Ltt． trinidadensis and Lu． microp．yga； and six
other species the feeding habits of which are un－
known， i．e．， Lbl． aragaoi， Lu． barrettoi maJ’uscula， Lu．
tn’Aηamula，ム肱 4yΨoη｛～∫．α， Lu． camposi and L肱ノ比r－
cata． The last of these had never been recorded in
Ecuador prior to the present survey．
   Portoviejo． Collections were made at three sites
ne‘ar・ the c ty of Portoviej・o， i． e．， in coffee plantations
at the ReCintos of San Sebastian and El Progreso and
in pastur land adjoining the road to Cruc・ita， near
Pueblito Ro afuerte． Samples at the first two sites
were made using protected human bait and Shannon
trap， and censisted of four ar1thropophilic species，
’。e．． Lu． gomeli， L．砿 serrana， Lu． haがman’：i ahd五砿
trapidoi， together wilh五砿吻朋。砿L砿abonnenci
‘and Lu． dysponeta． Castor oil trap collections from
between the roots of kapok （Ceiba pentandra） trees
were dominated by the reptile－biting sandfly Lu． cay－
ennens s， altho gh a single female of Lu． gorbitzi， the
feeding habits of which are unknown， was also taken．
  Ju i ． The sandfly fauna of Recintos ”El Toro”
nd ”La Tablada de Mendoza” near Junin consisted
of the anthr pophil c species Lu． ．s’errana and Lu．
gomezi， as well as加． sha朋0厩Lu． abonnenci， L砿
da ＞，m．erα， L薩． scndtitαtα， Lu．伽po紹α， L舐8θr醒郎，
Lu． sallesi and Lu． cayennensis， all of which were
tak n in resting site collections from tree tmnks． A
single Shannon trap collection at La Tablada de Men－
doza on 3． x． 1990 yielded 311 males and 24 females
ofLu． serrana in an hour （18：20－19：20）．
   Ocafia． This ’area has been surveyed several times
over the past eight years （Hashiguchi et ai．， 198Sa，b；
1987； A exander et al．， 1992） and the sandfiy fauna
in the vicinity of Baineario ”El Chorro” found to con－
sist （）f two strongly anthropophilic species． i．e．， Lu．
hartnza朋i and」Ltl． trapidoi together with the occa－
sional man－b ter Lu． shannoni， which predominates
童ntree tr1皿k co lections． During the course of the
most ecent visit to the area （September・3－6 1990） the
senio  author was infected with Leishmania pan－
amensis by the bite of an infected Lu． hartmanni， the
first positive ncrimination o’f this species as a vector
of Leishtn ia n Ecuador． Resting site coiiections
revealed t e prese ce of a fourth member of the sand－
fly fa na， Lu． acty， dtfera， the feeding habits of which
are unknown．
 Zaru皿臥Once again， Ihe predominant man－biting
g． pecies in this area appear to be Lu． serrana and Lu．
gomezi．， with a single female of Lu． hartmanni also
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taken in a human bait c．ollectiOn near ’the town gf
Zaruma， and one male and six female Lu． shannoni．
collected at Balneario ”F．．1 Recreo’t near La Avarizada．
Other species collected from tree trunks and with the
Shannon trap were Lu． d．v， sponeta， Lu． abonnenci （the
ferr｝ales of which are indistinguishable from Lu．
shannoni and may have also featured in the human
bait’モ盾撃撃??Dtion）， the reptile－feeder Lu． micropyga and
Bruinptorayia leopoldoi．
     Collections made at El Prado （Parroquia
Guayquichuma） in the neighbouring province of Loja
included a fauna similar to that， of the above， with Lu．
serrana predominant in human bait and Shannon trap
collectiong． and Ltf． gomezi aiid Lu． hartmanni also
featured． A single female of Lu． nevesi was also
collected off human bait． The remaining collections
in Loja comprised species unlikely to be involved in
the epidemiology of leishmaniasis， i． e．， Warile．va
phtebotomanica（Zambi）and割田。の，enne’IsiS（Rio
I’indQ）．
   Pagte． This was the only endemic focus ef leish－
maniasis to be visited in the Andean plateau． A pre－
vious survey of the area revealed that the sandfiy
fauna consisted of at least two species， Lu． ayacuch－
ensis and Lu． osonzoi， both of which are anthropQ－
philic and may be implicated in the transmission of
Leishmania in the area （Alexander et al．， 1992；
Takaoka et al．， 1990）． Small numbers of the former
species and a single example of the latter were col－
lected in July and August 1990． Two male Lu．
dr sponeta were collected as they alit on a collector
engaged in ．a protected huMan bait coliection at ’17：00
0n 28．vii．1990， and had presum． ably rested during the
day under rocks situated nearby， This species is wide－
spfead on the coastal plain of Ecuader， but its pres－
ence in the Paute area， at an altitude of 2，300 meters
was completely unexpected and may indicate a much
more extensive distribution than assumed previously，
perhaps extending into the Oriente，
   Zumba． The g． andfly fauna of the Zumba region in
Zamora Chinchipe was surprisingly depauperate，
with only four species recorded， three of them an一
thropophilic．． Two’of these species， i．e．， Lu． serrana
nd nevesi belong to the Lu． verrucarum species
group， which contains at least one probable vector of
Le励mani ，’，e．， L砿spゴ鷹。アα∬αMorales et al・
（．You g et at．， 1987）． The other man－biting species，
L ． strictivitla， belongs to the Lu． vexator species
group， whic  cont ins a number of suspected vectors
of Leishmania， including Lu． hartmanni （Alexander
et al．， 1992）， Lu． peruensi，s （Shannon） （Herrer， 1982）
nd Lu． ayac chensis （Takaoka et at．， 1990）． A
single female sandfiy of the subgenus Pressatia was
alse coilec ed at lzimanchi； this may have been either
Lu． dysponeta or Lu． triacantha （Mangabeira）， nei－
ther of which is known to be anthropophi1ic． lt is
unclear why there are so few species in this regioll
although it has bee  deforested’狽?a c nsiderable ex－
tent and may have supported a much more diverse
sandfiy fauna in the recent past．
   The results of the present study confirm our find－
ing of that 1988 survey that the most widespread an－
thgopophilic pecies in Ecuador， at least in the coastal
plain， are Lu． trapidoi， Lu． hartmanni， Lu． serrana，
乙t‘． go〃；ezi and Lu． panamensis。 Other an血ropo－
philic species in this region include Lu． carrerai thuta
and Lu． nevesi， and occasional man－biters include Lu．
s annoni，正眼． autensis，正’肱ノlaviscute〃ata and I’1ム
olm ca bicolor． With the exception of the two Lu．
verrucarum g oup species， all are proven or sus－
p cted vectors ot’ Leishmania in Ecuador or other
parts of their ranges．
 L tle additional information was accumulated dur－
ing the 19． 90 survey on the sandfiy faunae of the other
two regions ofEcuador． Al’though Lu． dysponeta was
collected at Paute for the first time this species is not
known to be anthropophilic and there is no evidence
血at it is量nvolved in Leish〃zania trans血Ssion inぬe
area． The fauna of Zumba resembles that of the
southern coastal p ain in that the two major man－
biting species are Lu・． serrana and Lu． neve，yi， al－
though the latter has been recorded in two other prov－
inces of the Oriente， Sucumbios and Morona San－
tiago． The ird species，乙肱strictivillα， had not been
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recorded previously in Ecuador but appears to be a
close・relative of Lu． ayacuchensis and Lu． osorno4
both of which may be involved in Leishmania trans－
mission重飢he A黙de盈n p甚ateau。．
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Chapter 4
Seroepidemiological Aspects
1． An Analysis of Leishmania Skin Test Antigen
ABg． TRACT． （］lc）ncanavalin A－binding glycocon．jugates （CABG were purified from Leistzm．ania pan－
amensi．s （MHOM／PA／71A．S94） promashgote． By SDS－PAGE analysis， 3 major bands migrating at ap－
proximately 1 O， 16 and 12 kDa were confirmed in the CABC preparation． Antigenicity of the CAB（TT
against a specific・ delayed－type hypersensitivity were examined in active cutaneous ieishmaniasis pa－
tients． The responsiveness of the CABG antigen was extremely low in comparison with those of
solublc－extract prep‘aration （CA） and whole parasites preparation （LST）．
  The i’ntradcrmal skin test is a usefui toot for both
presu皿ptive diagnosis aild epidemiological studies
in endemic areas of New World cutaneous and vis－
eeral leishmaniasis． Although the leishmanin skin
test （LST） preparation prepared from whole promas－
tigotes is used normally， a iitt．le information on other
prepafations prepared from promastigotes－extract has
bcen also rep（）rted （Furtado and Pellegrino， 1956； 1．．a
Placa et at．， 1975； Shaw and Lainson， 1975； Reed et
al．， 1986； Weigle et al， 199D． We have also demon－
strated that a c・rude solubie extract prepared from Lei－
shmania panamensis and partially purified prepara－
tions ot’ the soluble extrac・t are highly sensitive for a
specific delayed－type hypersensitivity （DTH） in ac－
tive cutaneous leishmaniasis patients． lt was also re一一
ported that five proteins， approximatcly 66， 55， 45，
28 and 26 kDa， were common co’ mponents among
our ug． eful skin testing preparations （liuruya et al．，
1989， 1991）．
   In order to gain a further information on Leishnza－
nia parasite antigens related to the DTH response in
cutaneous leishmaniasis， the responsiveness of the
concanavalin A （（］bn A）一binding giycoconjugates of
ムpanamen・yis to aCtive cutaneous leishmaniasis pa－
tients were examined in this study．
Materials and Methods
Intradermal skin test and tJze antigen preparations
   L， panamensi．s 〈MHOMII’A／71A．S94） obtained
m Dr． Desjeux， PDP， WHO （formerly lnstituto
B（）liviano de Biologia de Altura， Bolivia） was cul－
tured wi山Schneider「s medium supplemented with
159c inactivated fetal bovine serum． At’ter washing
of parasites with balanced sait solution， the harv¢sted
prom stigotes were ruptured by a freeze－thawing pro－
cedure and c・entrifug，ed at 10，000 g for 30 ipin at 4“C
（Furuya et al．， 1991）， The supematant was adjusted
to 100 ptg protein concentration per ml after fiitration
w th O．45 pt sterile filter 〈Millipore Co．， USA） and
lyophilyzed a  c ude solube extract （CA） preparation．
Con A－binding glr coconjt｛gates （CABG．） preparation
  Con A S pharose （Pharmacia， Sweden） column
wag． equilibrated with 10 mM Tris－HCI buffer （pH
7．5） conta ning 1 mM MnC12， CaC12 and MgSO4． The
harvested parasites were ruptured with 10 mM Tris－
HCI buffer （pH 7．5） containing 2 mM phenylmeth－
ylsulf yl fluoride． The supematant was obtained by
ce瞭血gation at l 50，000 g f（）r 60 min， and was ap－
plied to column． Bound material was eluted from
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the colufnn by using 10 mM Tris－HCI buffer （pH 7．5＞
containing 100 mM methyl ct－m’annoside， 150 mM
NaCl， 1 mM MnC12， CaC12 and MgSe4． After dia－
lyzing against distilled water and filtration by Mil－
lipore filter， the CABCJI was adjusted to 100 pg protein
concentration per ml and lyophilized ．
LSTpreparation and skin test
  5×IO’ whole promastigotes per ml in g． terile saline
c・ontaining O．590 phenol was used． lntradermal skin
test was made on 25 patients． The preparations were
injected intradermally in O．1 ml in tlexor surface of
the forearm． After 48 hourg， ， induration size of more
than 5 mm （mean vaie of length and breadth） at the
injectiop site was considered to be a positive reac－
tion．
and 14．7 mm， respectively． On the other h‘tmd， the
positive ratio agajnst CABG was 2890 （7／25）． The
mean induration size was also smalter than those of
CA and LA． The mean value was 6．5 mm （Table
4．1．1）． There was significant difference in positive
reatio of skin test response between CA狐d CABG
（Pく0．001）．  Intensjty of induration size of skin test
vvas shown in Table 4．1．2． Among the negative reac－
tant of CABG， o responsie was obseryed in 10 pa－
tients， the rest was shown 3 or 4 mm． Mean indura－
tion size of the positive patients against CABC」 was
8．2 mm． The induration size was extremely small
c，6mpared with thog． e of other two preparations
（Pく0．001）．
A雌α∫y5甜‘～プcomponents（～ブCA」BG
  SDg． 一1’AGE analysis of the CABG was carried out
according to the method of Laemmli （1970），
Table 4．1．1． lntradermal skin test， responses to leish－
manin skin test 〈1．．ST）， crude soluble extract （CA） and
con A－binding glycoconjugates （CABG） antigens pre－
pared from Leishmania panameflsis in active cutaneous
lc孟skma且ls孟s pat孟cnts
Results
SDS一 PA GE plofile ・ of CA BG
  Three bands were stained heavily by O．2590
Coomassie brilliant blue R 250． These major bands
were migrated at the region approximately ’3Q， 16 and
12 kDa． Four bands migrating at approximately・53，
28， 27 and 20 Ma were stained yery weakly，
1．ST CA CABCr
Positive ratio 100 （17／17）
Mean induration
size（±s．d．〉  14．7士2．6
100 （25／25）
19．7 ± 3．9
28．0 （7／25）
65． ±2．5
Skin test
   Int臓dermal skin test using CA， CABG and LST
preparations was carried out against 25 patients， 9 fe－
males ’and 16 maleg．． Most of these patients had one
active cutaneous lesion infected at three to six months
ago． Parasite was con且rnled by microscoplcal pbser－
vation with smear specimen prepared from the le－
S壼ons，
   All of the patients examined reacted to CA （25／
25） and LST （17／17） preparatiens． The mean indura－
tion sizc against CA and LST preparations were 19．7
Table 4．1．2． Frequency distribution otS induration size
of leishmanial skin・test using LST， CA and CAB（｝
preparatiens in active cutaneous leishmaniasis patients
Indurat，ion sizeLST
（mm）
CA CABG
   く5
5－10
11－15
16－20
21－25
1
9
7
5
10
7
18
6
 1
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Discussion ous leishmanisis patients．
   In this experiments， three inajor glycoconjugates
were purified with Con A resin and the molecular
weight of thog， e conjugates were also determined．
Constituent g］ycoconjugates of promastigotes of 14
different Leishmania strains from six different spe－
cies has been fully investigated by Rossell et al．
（1990）． According血cir results， CABG ofムpan－
amensis LS94 strain was 1 i， 16 and 62 kDa． Among
our conjugates purified by Con A－affiRity chromatog－
raphy， two con．jugates， 12 and 16 kl）a， might be same
ones of theif conjugates， 11 and 16 kDa． Although
Con A－binding 30 kDa glyc－oconjugate was con－
firmed in L． braziliensi．s and L， chagasi （Rossell et
al。1990）， it was new in L． pai彦α1η8競y． However，
Co． n A－binding 62 kDa glycoc・onjugate reported by
Rossell er ai． （1990） in several strains， and by Wilson
and Hardin （1988， 1990） in L． cha，gasi， and 53 kl］）a
con．｝ugateg． by Nagakura et al． （1988） in L． brazilien－
sis were not isolated from our c・urde solubie extr’ac・t，
    It has been reported that a purified glyc・oprotein
fraction from L． amar，onesis was able to indu¢・e a spe－
eific DHT response te mice （Rodrigues et al．， 1986，
1988）． They also demonstrated that the glyc，oprotein
frac・t．ion contained two major pelypept．ide compo－
nentg， ， 1 ’1 and 17 kl）a， and the both c・omponents were
products of the same 17 kDa protein （1988）． ln thig．
study， fiowever， the ability of the present CABG
preparation to induc・e a spec・ific・ DTH response in ac－
tive cutarieous leishmaiiiasis patients was extremely
lowcr than that of CA preparatien， The CABG
preparation c，ontained 12， 16 and 30 kDa proteins．
Whether or not the present CABG preparation c．on－
tains the ’1．7 kDa protein reported by Rodrigues el al．
（1988） is unktiown． Almost nothing is known re－
garding the DTH response of pat．ients with active le－
sions to a purified antigen， especially glycoconju－
gates． For the moment it c－an be only be said with
certainty that the present Con A－binding glycoconju－
gates， 12，’ 16 and 30 kDa， may does not play aii impo－
tant role in a spec，ific DTH response of active cutane一
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2． A Seroepidemiological Survey of Canines in an Area
    Endemic for Andean Leishmaniasis in Ecuador
ABSTRACT． Domestic dogs are considered to be an important reservoir host of Andean leishmaniasis
as we｝｝ as wild rodents in Ecuador． Fifty eight domestic dogs in Alausi， a town of Andean highland，
of Ecuador were examined using serological and parasitological methods． Nineteen （32．8 90） of the
58 dogs showed a high ELISA value compared with that of controls． However， no Leishmania
parag． ite was isolated from any culture of liver aspirates from these dogs．
   New World leishmaniases are widely distributed
in Ecuador， where they present a considerable public
health problem． Since the first human leishmaniasis
was described in this country in l920，磁any addト
tional cases of血e disease have been reported h℃1n
bilateral lowlands of the Andes Mountain， Pacific
coast and Amazonian regions． Recently， we aiso
found endemic focus of leishmaniasis in the Andean
highlands of Ecuador （Hashiguchi et at．， 1991）．
   Leishmania parasites have been iseiated from a
great variety of mammalian species in ende血。 areas
of Central and South America． ln Ecuador， we per－
formed examinations of reservoir hosts of leishma－
niasis since 1982． A total of 260 wild animals of 24
spe．cies belonging to several genera， and 134 domes－
tic dogs had been examined， ‘and three species of Lei－
shmania parasites were isolated from 10 animals
mentioned above （Hashiguchi et al．， 1985； Gomez et
al． 1987； Mimori et al．， 1989； Hashiguchi et al．，
1990）．In this paper， we deal the result of山e epi－
demiological survey of domestic dogs performed in
an area endemie for Andean human leishmaniasis us－
ing parasitologic and serodiagnositic methods．
Materials and Methods
Desc吻tion（～ブthe stucly area
  The investigation was carried out Canton Alausi in
the Department of Chi血borazo， which is situated at
the mountainous region of the Andes， 2，400 m above
sea level， 2e12’S and 78“52’W． ln this town， a total
of 58 dome tic dogs from two sites were examined
（Fi g． 4．2．1）， Aypan Grande （old community） and
Aypan Chico （newly established community）．
ELISA
  Promastigotes of Leishmania panamensis （MHOM
fPA／71／LS94） were cultured in Schneider：s medium
with 10cr／o fetal bovine serum． The parasites were
washed three times with physiological saline and
were ruptur d by ultrasonic treatment in O．05 M car－
bonate bicarbonate buffer （CBB）， pH 9．6， containing
O．0290 sodium azide． The homogenate was centri－
fuged at 0，000 r．p．m． for 30 minutes at 4“C． The
supernatant was used as antigen． The ELISA proce－
dure was’ done according to the slightly modified
method described by Mimori et al． （1987）． Microti一
． trat oR plates were cbated ovemight at 4“C with 1OO
μlof he 40μg／1．tl antigen solut主on． The plates were
washed three times with O．0590 Tween 20 in saline．
100 pl of test sera diluted to 1：25 in O．0590 Tween 20
in O．02 M phosphate buffer saline， were added to
each well and the plates were incubated at 37eC for
30 minutes． After washing， 100 pl of conjugate diluted
to 1：250 in O．05 M PBS－T were added． The conju－
gate was peroxidase－goat anti－dog heavy and light
chain lgG． The substrate was O．1 mg of orthophen－
yiendialnine per血and l50μ10f O．03％of H202血
O．05 M acet  buffer， pH 4．5 were added to each
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Figure 42．1． Landscape of a newly found Andean leishmaniasis－endemic area， Alausi， Department of Chimbo一
㈱，Ec曲f， showing study sites of two communities， A脚（irande and Aypan Chico，10cated at the north o紬e
town．
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well and the plates were ’incubated at 25“C in the
dark． The enzyme reaction was stopped hy the addi－
tiQn of 50 pl of 4N H2SO4． The abg， orbance was read
by a spectrophotometer at 492 nm． Positive El．lg． A
values were defined as 2 SD above the mean of the
eight healthy Japanese dog’s sera （absorbance； O．275．
±O．0561） according to the criteria by Evans et al．
（i990）．
Isolation qfparasites
   Materials were collected by syringe aspiration
from the iiver of dogs， and were cultured in the blood
agar slant medium with 200／o defibrinated rabbit
blood at room temperature． Each culture was
checked fbr the presence（｝f promast．iogtes under血一
crescope， every three or four days during 3．0 days．
Results
   As a preliminary epidemiological survey ofeanine
leishmaniasis， an evaluation was made on both sero－
diagnosis and Leishmania isolation in vitro culture
of materials from domestic dogs in Alausi， Andean
highlands， of ｝：， cuador．
   Sera from 58 dogs were examined by ELISA and
19 （32．8t／o） were found to have an absorbance 2 SD
above the controls． ln the 19 positives， seven dogs
showed 2－3 SD in ELISA values； two， 3． 一4 SD； three，
4－5 SD： and the remainden ＞5SD． There was no      p 一一v vi］v kv－s一一一一一VVA 7
signific・ant difference in the age of dogs between
ELISA－positives （2．8 years ± 1．6） and ELISA－nega－
tives （2．4 years ±1．3） （t ＝ O．79， O．4 〈 P 〉 O．5）． No
difference was recognized in the ELISA－positive rate
between male （32．3“／o） a．nd female （36．4C／o）．
   The ELISA－positive ratc of dogs （38．19，， 16 posi－
tives per 42） in Aypan Grande （an old community）
was twice of that （18．8％， 3 positive per 16） in Aypan
Chico （a newly established community）．
   In the present examination， no Leishmania para－
site was isolated from culturc in vitro of liver aspi－
rates of 58 dogs．
Discussion
    Since 1986， epidemiological studies of Andean
leishmaniasis were performed in two towns of An－
dean highlands of Ecuador， 1’aute （Dcpartment of
Azuay） and Alausi （Department of Chimborazo）．
The Andean form of Ecuadorian leishmaniasis is
clinicaily very similar to the Peruvian uta due to L．
peruviana． However， the causative agents and vec－
tors are completely different each other． ln Ecuador，
the parasites are L，卿．e．xicana and L． maj’or－like， and
the yector is Lutzamyia ayacuchensis （Hashiguchi et
al．， 1991）．
   In the And an regions， thcre may be not so many
wild ma皿mals acting as reservoir hosts of leishma－
niasis compared to lowland regiens on the Pacific
cost and Amazonian areas， However， many domestic
dogs， which are very important reservoir of several
Leishmania spec．ies， are found in the areas endemic
for Andean leishmaniasis． Morcover， L． mexicana
p rasites have be n isolated from dogs in the town
of Paute of e Ecuadorian Andes （Hashiguchi et al．，
1991）． From these findings， in the Andean highlands，
it wasthought that the main reservoir host would be
doipestic dogg． （Gomez and Hashiguchi， 1990＞． The
current serolo， gical examination indicated that the
positive rate of EI．ISA was relatively high， showing
3L 2．8e／o （19 positives per 58 dogs）． The ELISA－posi－
tive ra es obtained showed a differer｝ce between the
two human communities examined； the rate in Aypan
Grande （an old community） was twice that in Aypan
Chico （a wly established community）． This finding
might correlate with human infection with Leishma－
nia in the areas． ln Aypan Grande， there were higher
rates of the human infections with active or cured
iesions （data not shown）．
  In this surve  it was not possib！e to isolate Leish－
mania prasites frotn any dog． Further such a trial，
however， should be done employing more sensitive
methods to isolate Leishmania parasites， especially
in ELISA－positive dogs．
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Chapter 5
Epidemiological Aspects
1． A Preliminary Study of Andean Leishmaniasis in Alausi
    and Huigra， Department of Chimborazo， Ecuador
ABSTRACT． Autochthoilous Andean leishmaniasis is reported from the towns of Alausi and Huigra，
2，E Oe m and 1，300 m above sea level respectiveiy in th．e Department of Ch imborazo， Ecuador． Four
patients with active lesions positive for Leishmania parasites were examined during由e periods July－
September 1991 and January 一 February 1992． These patients had not visited dther areas endemic tbr
Leishvn．ania． The parasites isolated from their lesiong． were inoculated into hamsters and culture
medium， and charact．erization is still in progress； however L． nzexicana has already been reported from
Alausi and is considered to be the species involved． Promastigotes were also isolatect from a female
sandfiy （Lutzomyia a）’acuchensis）． Twenty－three （18．99（o） of 122 schoolchiidren examined in Aiausi
had scars suggesting previous infection with leig， hmaniasis and showed positive for Montenegro skin
tests．
    Cutaneous leishmariiasis was report．ed from t．he
becuadorian Andes for the first time in 1986
（Hashiguchi et al，， ’1986）． Although the disease is
simiiar clinically to Peruvian uta， the causativc or－
ganisms and vcctors appear to be comp且etely differ－
ellt Ill Peru the parasite isムperuvianα， and the
suspectcd vectors Lu． peruensis and Lu． verrucanim，
while in Pcuador it appears that two pq．rasite Leish－
mania spgcies ．are involved （L． mexicanq． and L． mq，；
」’or－like）， with Lu． ayacuchensis the probable sapdfly
vector． Recently several cases of cutaneous leishma－
nia．sis have beep repoTted from the ．toyvp of．Alaqsi in
the DeparゆenI of Chimborazo．（Hashiguchi etα1．，
1990， 1991； Armi．ios et qL， 19911 and we continued
to study this focus， collecting data from hospitals and
health centerg， in the area． We also visited the town
of Huigra， also in Chimborazo， from w． hich several
leishmaniasis cases were confirmed．’ These cases are
reported in detail．．，in thig． article， tog．g．ther with a de－
scription of the ecological conditions at Huigra and
Alausi， a皿d dle results of dissections of sandfEies col一
lected on protected human bait and ShanBon trap．
Materials and Methods
The study area （Fig． 5．1．1）
  Canton Alausi （2“15’S： 78e50’W） has a population
of ca  4，000 and lies at 2，3L （｝O 一 2，500 m above f ea
level （Fig 5．1．2A）． Canton Huigra （2“20’S： 78“S． 8’W）
ha．s a population of ca， 2，000 and an altitude o．f 1，300
一 1，500 m a．s，1． （Fig． 5．1．2B）． Vegitation．in both
areas is sparse， and consisted of a typical alpine flora．
There are scattered human dwellings and cultivated
fields on the outskirts oi’ both towns．
Sandfly coltections and dissections
   S・andfly collectioRs were made by protected hu－
man bait and Shannon trap ip the outskirts pf Alausi
and Huigra， ag， well as in the centrq of the ．fo． rmer
duri g 18：00 apd 20：00 in the periods．Juty 一 Septem－
ber 1991 and January－February ’1991． A total of
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F藪g曜e5．LL O凱line map of Ecuador， showing two study sites， Huigra（1，300 m above sea leveD and Alausi
（2，300－2，500ma． s⊥）， Department of Chimborazo and o血er related sites． Shaded area shows l，000 m or more
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174 flies wcre collected， dissected and examined mi－
cToscopically for the presence of Leishmania in the
gut．
Hu〃zan・s吻ects and parasite isolations
   Children in kindergartens and schools from both
towns were examined for the presence of cutaneous
lesions and scars during July－September 1991 （dry
season） and January 一 February 1992 （wet season）
（Fig． 5．1．3A， B）． House to house visits were also
made in both areas in order to detect leishiiianiasis
cases， particularly among young children with pre－
school age．
   Skin tests were also performed in schoolchildren
of Alausi（Escuela”頁nes Jimenez”）using乙eishma’磁
promastigote antigens （Furuya et at．， 1991） （Fig．
5．1．4A）． The antigen was injected intradermally （O．05
ml） in the fi xor surface of the forearm， and the skin
test area observed for erythema and induration at 48
hrs． A positive result was indicated by an induration
diameter of 5 mm or more． ln addition． when the                                 ’
subjects showed active lesions， thin smears were
made on slides for microscopic examination （Fig．
5．1．4B）．
  Leishmania isolates were made by aspiration from
the margins of active lesions （Gomez et al．， 1986）．
The aspir ted material was then inoculated into cuレ
ture media and golden hamsters． Some ef these iso－
lates from Alaug． i have already been identified as L．
mexicana （Hashiguchi et al，， 199 1） but categorization
of the major ty of samples obtained from humans and
sandflies  still in progress． Detailed characteriza－
tion of these isolates will be published elsewhere．
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Figure 5．1．2． A view of center and outscarts of two newly found areas endemic for Andean leishmaniasis． A
（above）， Alausi （2，300 一 2，500 m above sea level）， B （below）， Huigra （1，200 一 1，300 m a．s，1．）．
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Figure 5．1．3． Children of primary （A： above） and secondary （B： below） schools in an endemic area （Huigra） of
Andean leishmaniasis； suspective leishmaniasis scars were observed in some of them．
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Figure 5．1．4． A preliminary suryey of Andean leishmaniasis patients at a primary school， Escuela “ lnez Jimenez，’
（A： above） and a medical center ’iHospital Civil de Alausi” （B： below）， performing parasitological， dermatologica
and immunological （skm test） examinations．
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Results
Parasitologically． proven active cases from
Alausi and Huigra
   Following a’program of house to house visits， the
following subjects with dermal lesions were found to
be positive for Leishmania．
    Case 1．． A 3 year－old boy （J．L．S．C．）， living in
Bua， Alausi． Scar． of dimensions 25 mm x 15 mm and
three small （active） papules of diameters 5 mm， 3
mm and’5 mm on the right cheek， showing lymphad－
enopathy． The scar was the result of a lesion that had
appeared 2 years previously as a sma11 papule， gradu－
ally increasing in size over the next year． The other
papules apPeared bef6re血e original one had healed
completely， This patient showed a positive skin test
result and his smear sample had abundant amastigo－
tes． Material・aspirated from the edges of the three
active lesions was inoculated into the noses of ham－
sters． This patient had never visited other Leishma－
nia－endemic areas， and had received no prior treat－
ment． Three of his brothers had nossible leishmania－
sis scars on their faces and gave positive skin test
results．
   Case 2． A 5 year－old boy（EMN．）living in山e
newly established community of Aypan Chico，
Alausi． Papule on the right cheek of dimensions 5 x 3
mm not shpwing lymphadenopathy． This patient had
been bitten by a sandfiy thre｛ months before and a
lesion developed gradually at this site． This patient
had ”received no specific treatment prior to the study．
He gave a’垂盾唐奄狽奄魔?skin test result， and his smear
samPle sho’wed abundant amastigotes． Aspirates
from his，lesion were inoculated into the nose of a
hamster． This patient had nevet visited other Leish－
mania－endemic areas． ・
   Case 3． A 1 year－old girl （K．N．O．）， living in Los
Violetos， Huigra． This patient had two erythematous
plaques of diameter 10 mm and 5 mm on her right
cheek， not showing lymphadenopathy （Fig． 5．1．5A）．
The lesions had appeared nine months before as small
papules and had gradually increased in size． This pa一
tient gave a positive skin test result， and materi’≠?’cul－
tu「ed in．．．v蹉「・sh・wed砂伽傭αP・・masti琴・tes a食er
one week f inoculation， suggesting that they belbng
’to the L． mexicana complex． This patient had been
bitt n by an’ins ct and the lesions had evolved gradu－
ally from these bites．
  Case 4． A 2 year－old girl （M．P．B． ） living in B ar－
rio Azuay， Huigra． This patient had three papules of
diameter 3 m， 1 mm and 1 mm on the left cheek，
not showing lymphadenopathy （Fig． 5．1．5B）． Mate－
rial aspirated from the margin of lesions was inocu－
lated into culture media and the nose of hamsters；
culture medium isolates showed Leishmania promas－
tigotes one week after inoculation， again suggesting
th t the parasites belonged to the L． mexicana com－
plex．
Examination of schoolchildren in Alausi
and Huigra
   Andean cutaneous leishmaniasis lesions norrnally
leave a characteristic depressed scar with radial stria－
tions． W  observed larg．e numbers of schoolchildren
                  v ”in Alausi and Huigra with this type of scar． Pupils of
the Escuela ’ilnez Jimenez” were skin tested and 26
（21．390） of the 122 examined gave positive results．
All but three of these （88．590） had facial scars typical
of leishmaniasis． None of the pupils giving positive
results had visited other Leishmania－endemic areas．
No active lesio s were observed in any of the school－
children．
Sandfly co〃θぴions and Leishmania infection
   In Alausi （Fig．5．1．6A）， a total of 67 sandfiies， 49
L麗．ayacuchen is and l 6 Lu． haが醜α朋’， were col－
l cted and dis ected． Three （3／49， 6．1290） of the for－
mer species were positive for Leishmania prornasti－
gotes， showing 4：4890 （3／67） of natural infection rates
in he a ea． ln Huigra， all the tly collection was
made around the housing area of one of the present
patients （Case 3  ln the site （Fig． 5．1．6B）， 107 flies
belonged to three species of LutzOmyia， viz．， 105 Lu．
ayacuch nsis， one Lu． nevesi and one Lu． gomezi，
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Figure 5．1．5． Parasitologically proven （both smear and culture positive） patients with active lesions of Andean
leishmaniasis． A （above）， a 1 year－old female with 2 small lesions on the right cheek； B （below）， a 2 year－old
female with 3 small lesions on the left cheek．
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Figure 5．1 ．6． Two study sites （arrows） in which positive sandflies were collected． A （left）， a slightly remote area of
Alausi； B （right）， Huigra， arrows show both the fly collecting site and the housing area ofpatient （Case 1 ）．
were collected and dissected． Only one of Lu．
ayact｛chensis revealed positive for Leishmania para－
sites， demonstrating O．9590 ot一 infection rates in the
area； Huigra （1，300 m a．s．1．） is a relatively temperate
Andean area compared to Alausi （2，300－2，500 m
a．s．L）， Thus， at both study s誌es， only Lu．の，acuchen－
sis was positive for Leishmania promastigotes and
was highly dominant． ln all the positive flies， midgut
localizations with promastigotes were observed， sug－
gesIing a L．卿exicana complex infection。 Sandflies
were collected during both the dry （July 一 September）
and wet seasons （January 一 February）． Although a
considerable number were captured in the outskirts of
bo h towns during the rainy season， it was notewor－
thy that none were collected in the center of Alausi
during this period．
Comments
   This article reports four parasitologically proven
cases of autochthonous cutaneous leishmaniasis from
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the Ecuadorian Andes． A further 23． sub．iects ’were
positive for both Montenegro skin test and possible
leishmaniasis scars． These fj gures seem to indicate a
rather low endemicity of the disease in the region，
comparable with that in Paute， Department of Azuay
（Hashiguchi et al．， 1991）． By contrast， in Peru 2，000
cases of uta are reported annuaily to the Ministry of
Health， a t’i” gure that is probably a considerable under－
estimate of the actual Rumber （Lumbreras and
Guerra， 1985）． Uta is endemic in the weg， tern slopes
and in many intermontane valleys of the Peruvian
Andcs （Herrer， 1957） aRd the number of cases has
increased in recent years （Herrer et al．， 1980）．
     With regard to Leishnzania species in Alausi，
Armijo et al． （1990） and Hashiguchi et al． （1991）
reported L． mexicana as the causative agent， and we
susPect that血e same sPecies is responsible fbr cuta－
neous leishmanjasis in Alausi and Huigra， Midgut．
inf¢ctions seen in female sandfiies伽．のαα4c舵π一
sis） from Alausi and Huigra support this theory． This
species has already been suggested as the vector of L．
mexicana in Paute， DepartmeRt of Azuay， Ecuador
（Takaoka et al．， 1990； Gomez and Hashiguchi， 1991）．
The results ot“ parasite identifjcation from the present
isoねtes by zy皿Gdeme， serodeme and schizodeme
analysis will be reported elsewhereL
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2． Studies on Leishmaniasis in an Endemic Focus of Leishmania on the
                           Pacific Coast of Ecuador
ABSTRACT． ln the cunrent Study， we reviewed ’1 ，296 leishmaniasis cases diagnosed at the outpatient
faciiity of the national laboratory （NIHTM－Portoviejo， Manabi） of Ecuador between 1984 and 1990．
All the cases were from rural areas of the Department of Manabi， the Paci fic coastal region endemic
for cutaneous leishmaniasis． Ofthese cases， ’1 ，027 （79．290） were positive for Leishmania amastigotes
in impression smears． The majority of leishmaniasis cases occurred between ’P989 and 1990． A
markedly high rate of occurrence （onset time） was found in the period from August to October， just
hefore the beginning of rainy season． The period was eg． timated as the main time of transmission of
the disease in the Pacific coag， tal region of Ecuador．
    Cutaneous leishmaniasis constitutes a consider－
able threat to human health in most rural areas of
Ecuador． ln the Department oi一 Manabi on the Pacific
coastal region， many cutaneoug． forms of the disease
have recently been diagnosed． Little information，
however， is currently available on the transmission of
Leishmania in this endemic． region． ln order to ob－
tain some ififormation on the disease in the Depart－
ment， we tricd to review leishii｝aniasis cag． et diag－
nosed at the outpatient facility of the National lnsti－
tute ot一 Heakh and Tropical Medicine in Portoviejo，
Manabi． Based on this inforrnation we offer some
suggestions on the distribution and seasonal occur－
rence of the disease in the given endemic area， that
may be usefui in future transmission studies in the
area．
Materials and Methods
Geographicat and climatic situation
   The Department of Manabi is g． ituated in the Pa－
crfic coastal． region of nprth－western Ecuador， be－
tween O“20’N latitude， 80003’W longitude and 1045’S
latitude， 80010’W longitude （IFig． 5．2．1）． lt is divided
into two geographical regions， i． e．， the Pacific coastal
dry area （Fig． 5．2．2A； elevation： less than 300 m） and
he c・ordilleran wet area （Fig． 5．2．2B； elevation： 300－
600 m）． Ecological t’eatures such as temperature，
relative humidity， annuai precipitation， vegetation
andねuna， are quite variable w柚in廿lese areas and
are d pe dent mainly on the elevation above sea
level． The climate of the Pacific coasta1 region is
divided into tw  seasons， the hot wet season （January
to April） and cool dry season （May to December）． ln
the dry s ason， the climate of the area resembles that
of the Peruvian desert some distance to the south．
S吻ects
  All the subjects examined came from different en－
d mic foci’ within the Department of Manabi； the
majori y was from the cordilleran wet areas． All
received differentiat diagnosis ot’ leishmaniasis at the
outpatient facility in a laboratory branch of the Na－
tional lnstitute of Hygiene” and Tropical Medicine，
Portoviejo（N田TM－Portov量ejo）． The laboratory is
located in the city oS一 Portoviejo （population， ca．
50，000）， the provincial capital， One of the main ac－
tivities of the laboratory is to provide differential di－
agnosis of various parasitological， bacterial， viral and
fungal infections． ln generai， when physicians in the
city or rurai health centers preliminary diagnose pa－
tients with derm  or mucosal lesions as having leish－
maniasis， t／he examinees are recommended for differ一
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Figure 5．2．1． Outline map of the Republic of Ecuadgr， showing the Department of Manabi （solid area） where the
National lnstitutute of Health and Tropical Medicine， Pgrtoviejo （NIHTM－Portoviejo） is located and the present
study cases originate．
ential diagnosis at this laboratory． Thus suspected
leishmaniasis－cases came from almost all the en－
demic areas of Manabi to the laboratory in Portov－
iejo． in our studies， made at the outpatient facility of
the laboratory， questionnaires were prepared to rec－
ord the residence and occupation of the patients， his－
tory of the disease and leishmanial lesions， treatment，
and other features．
Microscopical examinations bf smear materials
  Materials were taken from the margins of ulcetous
or nodUlar lesions using a surgical knife by an eXperi－
enced technician （A．E．M．C．）． They were then
smeared onto a slide glass to make a thin film． After
drying the’ materials at rooM temperature， they were
stained with Giemsa and then examined under a
microscope at magnificationS’of x 40e or x 1，000．
We reviewed 1，296 such cases’seen at the outpatient
facility bf the laboratory between 1984 and 1990． We
excluded those cases in which Leishmania arnastigo－
tes were not demonstrated microscopically， unleSs
otherwise speci fied．
Results
Leishmaniasis－cases diagnosed berween
1984 and 1990
   Between 1984 and 1990， a total of 1，296 persons
wi血de㎜証or mucosal lcsions visited血e outpatient
facility of th  laboratory in Portoviejo， 1，027 （79．290）
of which were positive for Le励mania amastigotes in
impression smears （Table 5．2．1）．’・ The ratios of the
amastigote－positi’魔?cas s per total persbns examined
dermatological’｝y in NIHMT－Portoviejo ranged from
35．Ocro ’t  91．2％ du ing seven years． lt is hoticeable
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Figure 52．2． A view of two ecologically different areas of the Department of Manabi， Ecuador． Aboye （A）， the
Pacific coastal dry area less than 300 m of elevation；below（B）， the cordilleran wet and皿ountainous area with 300
一 600 m of elevation．
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Table 52．1． Yearly leishmaniasis cases diagnosed in National institute of Health and Tropical
Medicine （NIHTM－Portoviejo）， Department of Manabi， Ecuador
Year 198419851986 1987 1988 1989 1990 Total
Smear ＋＊
Smear 一＊
Tot訓
114
11
125
123．
29
152
35
ib
61
7
13 19
as
166
58
224
53． 2
113．
616
1，027
269
1，296
’ Smears are p｛）sitive o． r negative for Leishmania aniastigotes．
that the majority of Leishmania positive cases oc－
curred between 1989 and 1990， i． e．， 698 （68．090） out
of 1，027 cases． A remarkably low number of cases
（7－50 per year） was found between 1986 and 1988．
Geographical distribution of the cases
   Based on 698 Leishmania－positive cases diag－
nosed during 1989 and 1990 in NIHMT－Portoviejo，
the distribution of patients was geographicaily ana－
lyzed as shown in Fig． 5．2．3L and Table 5．2．2． Ot’
those positives which were possible to identify the
locality of subjects， the majority came from moun－
tainous areas， such as San Placido， 16．7C／e； Calceta，
15．490， San Gabriel， 10．090； Progreso， 8．790； San Se一
．bastifi皿，8．1％；alld Junin，6．7％（Fig．5．23）， A few
cases were also recorded from the coast in towns，
such as Manta and San Vicente． Of course， these
figures do not indicate the actual incidence or preva－
lence of the disease， but they seem to show some
tendency of the disease occurrence in each endemic
focus． Furthermore． the low number ofrecorded cases               ’
丘om山e northem parts of the province might be due
to greater distance fr〔）血Portoviejo（14 in Fig．5．2．3）．
Seasonat occzarrence of the cases
    Based on 698 Leishm，ania－positive cases diag－
nosed during 1989 and 1990 in NIHTM－Portoviejo
（Table 5．2．3）， seasonal occurrence of leishmaniasis
cases in the ］）epartment ofManabi is depicted in P’ig．
5．2．4． The d ta give a rough idea of the seasonal
occurrence f／eishmaniasis in thit endemic area． ln
these cases the exact onset time of the disease was
not k own， but according to the interview records it
was estimated that almost all of the cases were diag－
nosed within three months （Fig． 5．2．5） with most in－
fection  apparently occurring from August to Octo－
ber， just befor  the beginning oi5 rainy season （Fig．
5．2．6）．，
Age and sex distribution of the cases
  Frequency distribution of leishmaniasis cases di－
agnosed in NIHTM一｝’ortoviejo is arranged by age and
sex ofthe subjects in Table 5．2．4 and Fig． 5．2．7． The
results sh（）wed that the greatest number （356 out of
417， 85．4Clo， in males’； 234 out of 281， 83．390， in fe－
males） oi’ cas  occurred among peoplc of less than
30 years ld， with a pronounced peak between 16
and 20 in male  and between O and S in females． A
cons derable number of cases （23．．090 in males and
38．490 in f male ） was recognized in children under
le years oid． This suggests the occurrence of perid－
omiciliary infection of leishmaniasis in the area． The
number ot pat．ients aged 30 or over was relatively
lower than expected．
Anatomical ocatization oj’the lesions
  The patients exarnined in this study from whom
Leishman a amastigotes were demonstrated had de一
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Figure 5．Z．3． Location of the sites in the Department of Manabi where the present 698 Leishmania－positive cases
come from． Each number corresponds with the 10cality number shown in Table 2．2．2． 1 ． San Placido， 2． Calceta， 3．
San Gahnel， 4， Progreso， 5． SaR Sebastiati， 6． Junin， 7． Poza Honda， 8． Chone， 9． H． Vasquez， 10． Flavio Alfaro， 1 1．
El Moral， 12． Pichincha， 13． Sta． Ana 14． Portoviejo， 15． Rocafuerte， 16． El Camen， 17． Alha．juela， 18． Manta， 19．
La Chontilia， 20． 24 de Mayo， 21． San Vicente， 22． I O de Agosto， 23． Calderon， 24． Jipijapa， 2S． Noboa， 26． San
Lorenzo， 27． San Clemente， 28． Puebro Nuevo， 29． Pedemaies， 30． Piedras， 31． Ricaurte， 32． San lsidro， 33． Eloy
Alfaro， 34． Ayacucho．
veloped either singie or multiple cutaneous lesions．
The majority （70．6％） of the lesions observed were
found in the upper （34．390） or lower （36．390） extremi－
ties， with fewer on the head （2e．6qo）， and fewer still
（8．8％）on the血mk． The main affected areas omhe
head were the cheek （9．3． 90） and nose （4．990） but not
mucous areas； some subjects had leg． ions on the ears
（3．40je）．
Discu sion
   Among 1，296 subjects with dermal lesions， who
visited NIHTM－Portoviejo， for differential diagnosis
of leishmaniasis between 1984 and 1990， a total of
1，027 （79．29D） revealed a positive diagnosis for Lei－
shma ia parasites． These numbers were considered
to be rather lower than the actual rates of infection，
Table 52．2． Leishmaniasis cases， 698 in total， positive for Leishmania parasites diagnosed during 1989 and
1990 in NIHTM－Portoviejo from different areas of the Department of Manabi， Ecuador
Locality’ No． of cases 1．ocality No． of cases
 1． San Placido
2． Calceta
3． San Gabrie1
4． Progreso
5． San Sebastidn
6． Junin
7． Poza Honda
8． Chone
9． H． Vasquez
10． Flavio Alfaro
11． El Mora1
12． Pichincha
13L．Sta． Ana
14． Portoviejo
15． Rocafuerte
16． El Carmen
17． Alhajuela
115
106
69
60
56
46
38
3．1
30
22
20
13L
12
  9
  8
  7
  7
18． Manta
19． La Chontilla
20． 24 de Mayo
21． S‘an Vicente
22． 10 de Agosto
23． Calderon
24． Jipi．iapa
25． Noboa
26． San Lorenzo
27． San Clemente
28． Puebro Nuevo
29． Pedernales
30． Piedras
3L Ricaurte
32． San lsidro
33． ． Eloy Alfaro
14． Ayacucho
6
5
5
5
3
3
2
2
2
2
2
1
1
1
1
1
1
＊ Locality numbers are sqme as those sh（）wn in 1：ig． 5．2．3．
since impression smears alone had been employed as
a diagnostic tool． This method is not sensitive
enough to detect all positive leishmaniasis cases and
detection could he improved by． the use of more g． o－
phisticated diagnostic methods， such ag． immunologi－
cal or molecular techniqUes．
    In a review of the positive cases diagfiosed at
NIHTM－Portoviejo， about 68．090 ot” the total had oc一
。・urred during the past two years， 1989 and 1990．
This abnormally high occurrence might have been
caused by some unknown ecological or climatic fac－
tor in th  endemic regions， perhaps favouring in－
creases in vector p（）pulations． No marked change of
migration or activities of the human inhabitants was
discerned． ln order to underg． tand the mechanism（s）
of transmission in the preg． ent endemic area， we per一
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Table 5．2．3． Monthly occurrence of 698 Leishmania－positive cases diagnosed during 1989 and 1990
in NIHTM－Portoviejo， Department of Manabi， Ecuador
No． of Leishmania－positive casesTotal
Mo嬢h：
’1989
JAN PF．B MAR APR MAY JUN JUI． AUG SI）T （）CT NOV DIC
’r6 ’1 5． 9 9 6   3 4 3 15 17 19 50 166
1990 33 1 l1 37 17 17 且0 12 30 105 100 121 37 532
Tota藍 49 26 46 26 23 1！ 16 3．3． 120 117 142 87 698
咳．1 7．0 3．7 6．6 3． ．7 3，3 1．9 2．3 4．7 ’17．2 16．8 20．3 12．5100D
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Figure 5．2．4． lirequency distribution of 698 Leishmania－positive c．ases diagnosed in NIHTM－Portoviejo， ex－
pressed as 90 o．f the triple running average （）f the occurrence during 1989 idnd 19． 90．
．formed iRvest，igations of the ecology of sandflies and
their natural infections with Leishmania parag． ites
（data not shewn）． However， c・lear－cut aRg． wer was not
obtained on the transmission which caused an abnor一
mally high rate of infection in the area during 1989
and 1990，
    With respect to the geographical distribution of
t e cases in the province， more than 50a／o of the totai
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Figure S2．5． Time lapse in months from the onset of leishmanial lesions to diagnosis in NMTM－Portoviejo， de－
pictcd based on the data obtained from 698 subjects with parasitologically positive Fesuits．
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Figure S．2．6． SeaSonal fiuctuation of the onset time of 698 Leishmania－positive cases， expressed as 90 ofthe triple
runnlng average．
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T曲ie 5。2。4． Leishm血謎sis cases diagnosed in MHπM－Poftoviejo， Dβpartme凪of Manab宜， Ecuador， anTanged
by age and sex
Age Tot撮 Male Female
No． ’9e ・N6． 9e
O－5
6－10
亙1一．15
’16－20
21－25
26－30
31－3L 5
36－40
41－45
46－50
51－55
56－60
61－65
66－70
71一
i12
92
102
131
87
63
22
26
20
11
11
 9
 2
 4
 3
．S4
42
56
96
65
43
’16
15
10 ，
 5
4
 5
 2
 2
 2
12．9
10．1
’13．4
23つ
15．6
10．3
3． ．8
3，6
2．4
1．2
1．O
L2
e．s
Os
O．5
58
50
46
35
25
20
 6
11
10
 6
 7
4
 0
 2
．董
20，6
17．8
16．4
璽2．5
8．9
7．1
2．1
3．9
3L ．6
2．且
2．5
1．4
0．o
O．7
0．4
Total （e／．．） 698 417 （59．7＞ 281 （40．3）
were found in the south－eastem mountainous region
（1’］ig． 5．2．2） bordering the Department of Guayas．
Thirty－seven of the leishfiianiasis cases diagnosed at
NIHTM－Guayaquil betweeR 1975－1986 were re－
ported from Manabi， most （24 cases， 64．990） of them
t’rom the central （Ricaurte） of the province （Coronel
et al，， 1987）， The affected areas appear to be located
largely in． the warm， humid mountainous areas of
Manabi．
   The Ecuadorian Andes rise to altitudes ot’ 5，000
meters above sea． level ‘tmd divide the country into
three large natural regions： the Pacific coastal region，
a lowland extending westward the Pacific Ocean，
where the present s加dy sites are located；the Andean
plateau and the Orie te， a lowland forested area con－
tiguous with the Amazonian basin （Teran， 1984）．
W紬in伽s divers紅y of ecological situations of Ecua－
dor， several of the causative agents of cutaneous or
mucocutaneoug． ieishmaniasis occur． To date， seven
Leishmania species， viz．， L． braziliensis．， L． panamen－
sis，ム9t‘yαη8融5，ムα〃zαzonensis，ムeqt‘atorensis，
L． mexicana and L． major－like， have been reported
from the country based on zymodeme， serodeme and
schizodeme analysis of samples from humans， ani－
mals－and sandflies （Mimori et al．， 1989； Hashiguchi
et al．， 1990， Armijos et al．， ’1990）． The seven species
mentiof ed above have been recorded from the De－
partm nt of Esmeraldas， Pichincha， Los Rios and
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Figure 52．7． Age and sex distribution of 698 Leishma－
nia－positive cases ，diagnosed in NIHTM－Pertoviejo，
expressed as 90 of the triple running average，
Guayas， which border Manabi． Most of the earliest
case reports of leishmaniasis in Ecuador were re－
corded from the Pacific coastal region （Heinert， 1924；
Valenzuela， 1931； Leon， 19S l； Carrera， 1953； Ro－
driguez and Aviles， 1953； Rodriguez， 1969； Calero
and Coronel， 1981； Hashiguchi et al．， 1984） with very
few ・from the Oriente （Carrera， 1945； Amunarriz，
1982）where communications and・山e medical care
system are generally inadequate． Many cases of cu－
taneous leishmaniasis have recently been reported
from the Andean ptateau region （Hashiguchi et al．，
1991）．
  Age and sex distribution of leishmaniasis cases di－
agnosed in NIHTM－Portoviejo revealed a pronounc・ed
difference． between male and femaie． The peak oc－
currence of cases was found between 16 ‘dnd 20 years
of age in the former， and between O and 5 years of
age in the latter． From this high rate of infection
among the lower age groups especially in females， it
ig． suggested that・ transmission ｛’）f leishmaniasis in’the
area might be oc・curring within or around houses in
the study area． Almost a11 of the houses observed
during our g． urveys were located among or around a
dense forest． Hashiguchi et aL （1984） reported that
no marked age arid sex difference with respect to
Leishmania infection rates in a newly established set－
t，lement in Natanjal， Department of Guayas， Ecuador
was found， and similar conclusions were drawn in a
study of a Lei．shmania focus in Panama （Herrer and
Christensen， 1976）． Pessoa’ （1961） pointed out that
American ieishmaniases could attack persons regard－
less of age， sex and race， and that its prevalence de－
pended on the occ．upation of subjects as well as on
the distance between human habitations and forest ar－
eas． A low rate of leishmaniasis cases in examinees
aged 31 or over might indicate the acquisition of totql
lasting immunity in the susceptible population． Re－
covery from any leishmanial skin lesion has gener－
ally been thought to impart a firm and life－long im－
munity to reinfection （Lainson and Shaw， 1978）． ln
the prcsent study， therefore the low rate of infection
in higher age groups might be explained by the fact
that only subjects with active lesions visited the labo－
ratory， not those who had been infected years bet’ore
and those lesions had healed．
   In the current study，皿onthly lei串hmaniasis cases
recorded were highest between November and Janu－
aTy in 1989 and between September and November in
1990． Taking in consideration the time lapse from
onset to diagnosis of these cases， the main transmis－
sion time of leishmaniasis in the Department of
Manabi was therefore estimated as the period from
August to October， just bet－ore the beginning of rainy
season． This findlng would be importan口n the tim－
ing of future preventative or control measures in the
endemic regions．
Juan J． Alava P．
Ana E． Mora de （］oello
Eduardo A． Gomez L．
Yoshihisa Hashiguchi
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C．hapter 6
Experimental ・Leishmaniasis
LH董sto窺og藍。紬量Observ鋤tions of Golden H紐msters亙nf£cte《丑
   with an Ecuadorian lsolate of Leishm，ania mexteaua
ABSTRACT． An experi fnenta｝ study was performed to inveg． tigate the Leishmania mexi．cana infect．iori
in golden hamsters． The animals were infected with L． mex．icana from Ecuador． At the autopsy 6
months after inoculation． the inoc・ulated sites were shaliow ulcerative covered with thick cfusts． No                    ’
cutaneous metastasis was observed on other exposed parts of the body． Histologically， specimens of
both・ the nose and footpads showed large numbers of amastigotes with extensive infiltration of histio－
cytes， iymphocytes and some extent／ of neutrophils， eosinophils and plasma cellg， ． A number oi’ mast．
cells was prominant in the upper and lower dermis of granulomatous lesions． Amastigotes were found
in the macrophages inside the large parasitophorous vacuoles， mostly at the ccntral part of the lesion．
Amastigotes were also observed in the liver and spleen by electron microscope but the number was
fewer in visceral sgctions than cutaneous ones． Regular destruction of parasites was observed within
macrophages in all the cutaneous and visceral sectiong． indicating the phagocytizing role of these cells
agamst parasltes．
    American cutaneous teishmaniases， caused by
ゐeishmaniα〃iexicana and乙． braziliensis complexes，
are widely endemic in Central and Sovth America．
Among many species o紬e New World Leishmania，
L， mexicaiia （＝ L． mexi．cana mexicana） j s well’ known
to be responsible for a variety of disease forms show－
ing from a iocalized simple and mild lesion to gener－
alized diffuse type lesions， with a wide range of dis－
tributions from lowlands to Andean highlands． ln
Ecuador， the species， L． mexicana， was isolated from
both Andean highland’ and Pacific iowland patients
（Armijos et al．， 1990； Hashiguchi et al．， 1991）． How－
ever， the glinical manifestations cuased by L． mexi－
cana had a tendency to vary depending on g． everal
unknown factor（s）， such as the geographical distribu－
tions and the immunologicai or physiological condi－
tions of human hosts （Hashiguchi et al．， 1991；．our
unpublished data）． ln order to investigate the
factor（s） involved， we commenced a comparative
study of Ecuadorian leishmaniasis between lowlands
highlands， rrying out histopathological and
electromicroscopical observations on the biopsy ma－
teria！s from humans and experimental animals． ln
the current study， as the first step， an at．tempt． was
mad  t  obtain some baseline data （information） on
the patholegy of experimental （animal） leishmaniasis
casused by L． mexicana isolated from Paciilc low－
lands of Ecuador． The information reported here，
will be usefu1 for an understanding of leishmaniasis
in Ecuador， together vvith the ultrastructural study of
the Ecuadorian forms reported previously （Bhutto et
al．， 1992）． The present work describes mainly on t．he
results of histopathoiogical findings ol” the dermal le－
sions （ulcers） f hamsters infected experimentally
and the visceral organs invaded by the parasites， L．
mexlcana．
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Materials and Methods
Hamsters
   Male golden hamsters， 100 to 150g and 7 weeks
of age， were used． The animals were fed a standard
pellet diet afld given water ad libitum．
stained with lead citrate and uranyi acetate， and ex－
amined under a JEM 1200 EX electron microscope
（JEOL， Japan）．
Results
Parasites and mode of infection
  The parasites used were isolated from an Ecuador－
ian leishmaniasis patient and maintained in vitro for
several months before anima］ inoculation． Using
isoenzyfne electrophoresis they were idenified as L，
mexicana （MHOM／EC／9011NH6901｝ by Dr． T．
Agatsuma， Department of Parasitology， Kochi Medi－
cal School， Japan． The promastigotes of log phase
were inoculated to the nose and hind footpads of 10
hamsters． Each hamsteT received 1 x’ 107 promastigo－
tes． The evolution of lesions was observed and re－
corded periodicaliy during infection．
Histopathology
  At about 6 months after post infection the animals
were sacrificed and specimens were taken from cen－
tral and peripherai parts of the lesions． Specimens
were also taken from liver and spleen and divided
into two parts． One part of material was fixed in 1090
formalin， from which paraffin sections were made
and 5 pm sections were stained with hematoxylin－eo－
sin． For the differentiation of mast cells． the sections
                                ’
were stained with toluidine blue （pH 5．0）．
Electron microscopy
   The other part of autopsy material was cut into 2－
3皿mand fixed with 2％paraformaldehyde and 2％
glutaraldehyde in O． IM cacodylate buffer （pH 7．4）．
The tissues were then washed with O． I M cacodylate
buf藍セ江and post－f韮xed in 2％os皿iu凱oxide f6r 2 hfs．
After dehydration in different cocentrations of alco－
hol， specimens were embedded in epen 812． One mi－
cron semi－thin sections were cut with a glass knife on
an LKB ultrotome and stained with toluidine blue．
Ultra－thin sections were cut with a diamond knife，
 Almost ail the hamsters inoculated with L． mexi－
cana promastig tes developed erythematous lesions
at the site of inoculation． The lesions gradually
change  into nodules， and later ultimately resulted in
ulcers． At血e time of autopsy， the inoculated sites of
the nose and both hind footpads were observed as
swallen and large ulcerations （Fig． 6．1．1 A， B）． The
ulcers were covered wlth山ick crusts。 There was no
any metastasis or nodule formation on the other ex－
posed bedy surface．
Light microscopic findings
   No significant epidermal changes were seen ifi
bo袖山e nasal and footpad sections． The epide㎜is
was intact and thin at the center of the lesion． and                                       ’
cru ts and arakeratosis were present at some parts of
the specimens． ln ermis， the histiocytes were pre－
dominant in the sections and most of them contained
numer u  amastigotes in 1arge vacuoles， particularly
a  the central part of the lesions （Fig． 6．1．2A， B）． The
huge numbers of lymphocytes were accumulated sur－
ro皿ding the palasitized macrophages mostly at the
peripheral parts of the lesion （Fig． 6．1．1 A， B）． Neu－
trophi｝s， eosinophils and plasma cells were also seen
in the whole specimens． Many mast cells were ob一一
served in the upper dermis in both the nasal and foot－
pad s ctions （Fig  6．1．4A， B）． Mast cells were located
only at the int ct sites of the dermis from parasites，
but absent from the site where macrophages were oc－
cupied wi血parasites． Focal necrosis was also rec－
ognized in d ep dermis．
  In sections of liver and spleen， it was considerably
difficult to find the parasites， because of few in num－
ber．
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Figure 6．1．1． Picture of the inoculated sites of the golden hamsters infected with L． mexicana isolated from Ecua－
dorian patients． Shallow ulcers are visible on the nose （A） and both hindfootpads （B）．
n
Etectron microscopic ，findings
   The epidermis of inoculated sites was free from
the invasion of parasites． ln the dermis， parasites
were found both intracellularly and extraceliularly．
Amastigotes in the cytoplasm of macrophages were
located either inside or outside vacuoles （Figs． 6．1．5
and 6）． More than one vacuole were seen in most of
the macrophages and vari． ous numbers of amastigotes
were present in most of the vacuoles． Some parasite－
free vacuoles were also seen， and they co皿ected with
parasitophorous vacuoles （Fig． 6．1．7）． Parasites were
neithe； inside the mast cells nor in the eesinephils or
neutrophils．
   Parasites were also found in the liver and spleen
of hamsters infected experimentally with L． mexi－
cana from Ecuador． They were located within the
macrophages but very few in number． Regular degen－
eration of parasites was noted within macrophages
inside or outside the vacuoles in ali the cutaneous
and visceral sections （Figs． 6．1．8， 9， I O and 11）． Mor－
phologically， the normal amastigotes were rounded
or elongated， surrounded by two layers of membranes
and contained a rounded nucleus with a small nucleo－
lus． The fi agellum， flagellar pocket， kinetoplast， mi－
tochondri a， golgi apparatus， lysosomes， vacuoles and
electron－dense granules in vacuoles could be distin－
guished （Figs． 6．1．12， 13 and 14）．
1）iSC口SS藍on
   At the autopsy of hamsters，6months of血ocula－
tion with L． mexicana， we observed shallow ulcers
covered by thick crusts over the nose and both hind
footpads in all the animals， confirming the finding
that hamster is a good animai model for L． mexinana
童flfectiofi（Wilson，1979；Bre伽a et at．，1983）．
   The knowledge of relation between L． mexicana
and host’s （Ecuadorian patient’s） cells has a coRsid－
erable importance to understand the pathogenesis of
the disease in the country． ln our specimens it was
observed that once the parasite is phagocytized by
macrophage it is enclosed by phagolysosomc． Then，
the phagolysosome starts to distend and inside it
muttiplication of parasites takes place （Berman et ag．，
1979）．
   With regard to the volution of experimental cuta－
ne us les ons， Bretana et al．（1983）proposed Iha目）
toxic fac・t rs from the amastigote inhibit the action of
lysos mal enzymes； 2） this causes the phagol－
ysosome to become enlarged and new vacuole is
ready to invade血e parasites；3）extensive enlarge－
ment of the vacuoles and certain o血er factors cause
the rupture of cell membranes， this repeatedly results
in ulceration at the sites． From the observations of
many sta｛ned specimens in伽s study， a similar proc－
ess of ulceration in hamsters infected with L． mexi－
cana from Ecuador was estimated．
   In the present light microscopic sections， large
numbers of L． mexicana amastigetes inside the para－
sitophorous vacuoles were observed in the nose and
footpad sections but it was difficult to find the amas－
tigote in the liver and spleen sections． The amastigo－
tes in the iiver and spleen were confirmed in ultra－
thin sections， h wevef the number was limited． This
indicates the well－multjplication of L． mexicana （der－
matophilic） parasites in the inoculated sites （nose and
footpads） but not in the liver and spleen． These ’find－
ings suggest that although L． mexicana inoculated to
the nose and footpads of hamsters can disseminate
from the cutaneous sites to the liver and spleen， they
may not replicate in血ese organs．
   Similar results have also been presented by Hill
（1988）， wh  showed the pessibility of dissemination
of L． amaz nensis to the liver and spleen in two dif－
ferent strains of mice． However， the metastasis （vis－
ce al dissemination） was not observed in C3H mice
infected with L． mexicana （Grimaldi et al．， 1980）．
Whefi the five differeflt strains of mice were infected
withムmexicana， diffc）rent responses were observed
including血e apPearance of metastatic lesions in山e
tail of BALB／c mice （Perez et al．， 1979）． Recently， L．
amazonensis， ell known as a causative agent of
diffuse cutaneous leishmanjasjs． was isolated from                          ’
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Figure 6．1．2． A， Light photomicrograph of forrnalm embedded section from nose of the golden hamster mfected
with L mexicana， showtng the extensive mf11tration of histiocytes and the formatson of parasitophorous vacuoles
B， Many parasites invaded by maerophages aie visible mside the parasitophorous vacuoles （H ＆ E stam x40， x 160）
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難1
Figure 6．g．3． A， Footpad section， showmg the presence of large number of 1ymphocytes and the parasiuzed macro－
phages B， hlgh mag翔ficanon of 3A， showmg the penvascular mfiltratlon of Iymphocytes．但＆Estaln x l 6， x40）
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Figure 6．g．4． A， Huge number of mast cells m the upper and lower dermis． B， high magnification of4A． （toluidrne
blue stam x l 6， x 160）
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醗g麗e6．且．5． Elec住on mlcrogra典， a group of乙mextcana parasites mside the parasitophorous vacuole of macro－
phage bar＝21kn
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Figure 6．1．6． Figure showing the parasites inside the cytopiasm of macrophage without formation of vacuole
Mitochondria of the maerophage are also wusible bar ＝ 2 pm．
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Figure 6．1．7． Vanous number of parasites with and without vacuoles A sma11 vacuole which is empty from para－
sites is also vigible near the 1arge parasitophorous vacuole bar ＝ 2 pm．
Figure 6．1．8． The degeneration of some L mexicana parasites inside the macrophage of the 1iver of golden ham－
sters bar＝1pm
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Figure 6．1．9． Electron micrograph of the section from nose Parasnes are under the various stages ef degeneration
bar＝5μ皿．
Figure 6．g．le． Degenerating parasites mside the parasttophorous vacuole of macrophage in the fight footpad bar
＝2ym
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Figure 6．g．12． Ultrastmcture of the L mexicana parasite F， flagelium， N， nucleus wnh small nucleolus， G，
golgi apparatus，V， vacuoles bar ＝ 500 nm．
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Figure 6．a．14． Ultrastmcture of the L． mextcana parasne E flagellufn， M， mitochondna， L， lysosomes， Eg，
electron－dense granules inside the vacuole bar ＝ 500 nm
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bone marrow of a Brazilian patient with visceral
leishmaniasis （Barral et al．， 1986）． ln L mexicana
infection， therefore， such a visceral dissemination in
humans may be observed in future examination， as
well as the resu｝t found in the present animal （ham－
ster） model．
   There have been controversial opinions about the
role of the macrophage in killing the parasite in－
traceliularly． ln previous human specimens （Bhutto et
al．， 1992） we found the degeneration of parasites in－
side the macrophages． In the present s加dy， the large
numbers of parasites also showed degeneration
within macrophages inside or outside the vacuoles in
all of the cutaneous and visceral specimens． This in－
dicates the active role of macrophages in the destruc－
tion of parasites intracellularly， although the destruc－
tion mechanism is unknown． Such an intracellular
degeneration of parasites inside macrophages has
also been reported in other human cases （Sandbank，
1976） and experimental works （Mauel et al．， 1978）．
However， Bretana et al． （1983） showed the incapabil－
itv of macronhages to destrov the Daragites intracellll一
 げ                    且      ）                       げ          一
laly．
  By immunocytochemical and electron microscopic
studies in animals， it has been suggested that T－cells
provide lymphokines （cytokines） that can activate the
host’ macrophage to destroy the parasites intracellu－
1arly or that T－cells play a cytotoxic role， killing the
infected一 macrophages and helping to destroy the lib－
erated extracellular parasites （McElrath et al．， 1987）．
Sypek et al． （1984） believed that intracellular destruc－
tion of L． tropica can take place oniy by the direct
ceil contact mechanism between lymphocyte and
macrophage． Moreover， Murray et al． （1982） have
shown血e killing ofムdonovani amas“gotes inside
macrophages by oxygen dependent mechanism and
concluded that non－activcated phagocytes may dis－
play effective microbicidal activity against intracellu－
lar parasites utilizing oxygen dependent mechanism．
   From the present hamster and L． mexicana model，
we propose that some unknown factor／factors （as dis－
cussed above） under host immune mechanism（s），
would play an effective ro｝e and wouid promote the
destruction of parasites inside the macrophages， and
thus， eff ctive killing of parasites finally might result
in healing of the lesioRs． Hpwever， the precise con－
ditions and mechanisms of the destruction of para－
sites were not elucidated iR the present study． ln our
specimens， severe degeneration of amastigotes in
large numbers of maCrophages may show a forward
tep towards he healing process， that may allow us
to suggest the possible mechanism in血e self－heal－
ing of the disease； though， we did not observe the
c mplete healing f the lesions． Our experimental
tudy， using hamsters infected with L． mexicana iso－
lated froin an Ecuadorian patient， represents a model
of classic self－healing of cutaneous form， which helps
the understanding of the mechanism of pathogenesis
of Ecuado ian leishmaniasis． On the basis of the re－
sults obtained， ag in， we conclude that macrophage
can d にoy山e p rasites inl■acellularly under certain
mechanism（s） and play an effective and major role ifi
山esponta eous healing of the disease．
Abdul M． Bhutto
Shigeo Nonaka
Masato Furuya
Eduardo A． Gomez L．
Yoshihisa Hashiguchi
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2． EvaEuation Of Antileishman’ial ActivitY of’ParOmOmy’cin， ’Meglumine
    Antimo血ate and MerCQry Chrome in vitro．and inゆ。．f6t Their
      Topical Applications to American Cutaneous Leishmaniasis
ABSTRACT． LeishmaniCiddl activity of par6momycin， meglumine．ailtimonate． and．血ercury．chrolne
，was eValuated in ’vitro and’in．vivo for the pUrpose of their topical a． pplications ・to Americ．an cutaneo’浮
leishlnaniaSis．．Paromomycin inhibited ill l磁ro growth of promast孟gotes of di伽rcnt species．of New
World乙eishmania at relat童vely low concen甑ions． Mercury chrolne s《）lution（．lncrcuroごhrome）was
’highly ，effecti Ve against 1’ei’shmanial一 promastigotes in ’vi，tro． ToPical tre・atmen｛， ’with mercury chtome・
against’ the skin ulcers of BAI．B／c mic・e infected with L． amazonensis revealed a slight delay ot’
development of the lesion． TheSe・results suggest that paromomycin and mercur’y chrome’are potent
・chemotherapeutic・agents for．American’cutaneous leishmaniasis． ln this study， howevcr， no obvious
synergistic inhibitory effect of meglumine antimonate on the promastigote proliferation in vitro was
observed．
   P・nt・・t・m曾（≒・di・蝉ib・gl…n・t・）a・id G且・CaP－
time⑭（meglumihe antimonate）have iong beenμsed
f（）rIreatment of cutaneous夏eish皿alliasis（Befman，
19S5）・H・w・ve・・中・trr・tm・nt w童th p・nt・v・1・蜘・t・i－
m・nl・1・by i・に…ng・・；． i・t・・m・・c・1…r il・t・4ie－
si‘？nal admi”ist「ation（1 e．tlun’・．1986）．is無ighly． toxic・
painfU豊and expensive． The pentavalent an髄．甲（）ny is
also insu ffi．cielltly supplied in the endemic countries，
and does not alwayS produce eomplete healing（Ber－
m皿・1985；J4・・bli・n・et・’・・1990）・U・αer su噸・ir－
cumstance， d6velopment of sui織ble topical chen卑。－
therapy apPears t6 be a rational apProach fbr treat－
ment of American cutaneous leishmaniasis， since lo一
                    タ            ほ
cal口’eatment reduces quantities of drug and risk of
systemic side effect In add孟tion， t叩ical｛reatment has
an advantage that血e patients could treaUheir own
skin lesions by themselves， Thus， we started a new
紅ial of topical treatment aga童nst lim童ted cutaneous
leishmaniasis in Ecuador with paromomycin ointment
gr Glucantime⑪lotion in combination wi1h mercury
chrome， and fbund that these treatments appeared to
be promising（see Chapter 7．3）． In the present study，
we evaluated antileishmanial act量vity of these com－
pounds in vitro and加vゴv‘ノ．
Materials and Methods
Parasites
   Two WHO reference．strains， i． e．， L． amazonensis
（MHOM／BR／73． ／ M2269） and L． nte－xicana （MHOM／
BZ／82／B｝］，L21） q．nd．an isplatg （，a new spegies， L．
equatorensis） from Chotoepus hoX7ivnanni in Hcuador
（G・iln・ldiぐ叫・1992）we「e・・ed偽吻吻。 dmg
susc ptibi ity tests． Promastigotes ot’ these species
were cultured in Schpeider’s Drosophila medium
（Gibco） containi g 2Q％ he｛｝，t－inactivated fetal calf s， e－
rurp （E II：（；S） ap．d．． 10Q ptg／ml ggntElr｝． iycin， Virulent pPe－
notype ofムamaz nensis LV78 strain（Kink． and
Chang， 1988） was used for in vivo chem（）therapeutic
study． The promastigotes were cultured in Medium
199 （Gibco） with 109（o HII；CS．
Reagent preparations
   Paromomycin sulfate （Humatin， Parke－Davis ＆
Comp．， Hcuador， 250 mgltablet） was dissolved in dig． 一
tilled water at a concentrat．ion of 10 mg／ml， and ster－
iled through O．22 um millipore filter．
   Mercury chrome soluti（）n （50r／o mercurochrome）
was prepared by nti xing one volume of distilled ster一
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ile saline and one volume of mercury chrome （Mer－
curiocromo， Elaborad（） por ’Labolatorio ．．Weir， Ecua； ・
dor）， Mereury chrome with GIUcantime＠ g． olution was
prepared by mixing one volume of Glucantime‘D （Spe－
cia， France）， three volume of s． teri．le satine and four
volume of mcrcur｝f chrome． This solution， thus， con－
tained 12．59e Glucantime＠ and 50e／o mercury． chrome． ／
（”Jlucafltime＠ contained 3． 00 mglml megiuniine anti－
monate， and．meglurnine ’antimonate contained 28．39（，
antimopy according to the description．
ameter at 28 days of血艶ction， were Iopicallyロ℃ated
with． 500／o Mercury chrome alone twice a．day／ for three
Jyeeks． 1’；jve of them，’@h ving ulcergus lesions of 5．3． 一
6．7 mM in diameter at 42 days of infection， Were
topicallY treated twic・e a day ’wjth a lotioll ・co’ ntaining
12．5L 90 Ci lucantime＠ and 509e mercury chrome for 10
days． The e aining four mi’ce were un｛feated as a
control group．
Resu脆S
Procedure ・of drtfg ，yuscepti－bility． test in vitro
   Promastigotes were harvested from the late－log
phase and resuspended沁the fresh me伽m at a con－
c．entration of 2×105／ ml． The organig， ms． （4×10‘） in a
volume of 200 ml were added into each well of 96－
well fiat－bottomed mic．roplates （｝iqlcoR）． Eight or 10
mic・ro’撃奄狽狽?窒?of two－fo． ld dilutiohs of each drtig sQiu－
tion were added into duplicate rows of the plate． Two
wells were controls without drug． The plates were
se aled with a tape dlid incubated at 24“C i’or four
days until the control culture reaches to the maxi－
mum growth． Ten microlitters of 2090 glutaraldehyde
were added into each well to fix the cells， and the
number of p4rasites in the wells was counted on a he－
mocytometer． The initial ．cel，t density was subtracted
from the final cell density and the resultant． difference
was eXpressed as a percentage ot’ the coptrol growth．
Effective concentration of drugs which inhibited
parasite growth by 509（e （ECs o） was then determined．
Treatment of experimental cutaneous leishmaniasis
lrl nll．Ce
   Promastigotes of L． ama4r’onensis LV78 were har－
vested from the late－log phase， washed three times
．with PBS （pH 7．2） and resuspended in PBS at a con－
centratiofi of 2×10『〆ml． P’i fty血crolitters of毫he．sus－
pension （1xlO7 cells） were intradermally inoculated
at the・tail base of・ 14’ male BALB／c mice of six weeks
of age． After山e infection， the lesion diameter at血e．
inoculation site was meag， ured weekly by a scale・． liive
mice， having ulcerous lesions of 4．0－5．8 mm in di一
．D ttg susceptibi ity． tesi qf’Leishmaiiia promastig． ote
ln vltro
   lliCso values of parom（／）mycin were 25， 46 and 55
mglml for L． mexicana， L． amazonensis and L． eqt｛a－
torensis， respectively， in the prcsent study （i”ig．
6，2．IA）． The values were， however， variable when a
di．fferent culture medium or ．a defined parp．pipmycin
from a different source was used （unpublished data）．
  Mercury chrome showed a strong inhibitory effect
on leishmanial promastigote growth． Promastigotes
（）f all of th ee． species tested were completely killed
in the presence of O．159e mercury chrome （Fi’g．
6．2．IB）althoughム qt‘αtoアθ’zsis was relatively resis－
tant tQ the drug than the other two species． No obvi－
ou  synergistic・ inhibitory effect on the promastigote
proliferati n was observed when Glucantime＠．was
mixed to the mercury chrome sdlution 〈Fig． 6．2．IC）．
This niay be due to an insufficient concentration of
Glucaantime⑪in血e so沁tion．
A∫磁短ズ’ρρ’cα〃reatn互θηωズ師，帥η．enta’c麗燃eous
le励m．aniasisゴll MiCe M7il．h mercun’ chro〃ie in combi一
’～α’ゴ侃with G．’‘κα漉ゴm8⑪
  As n nimal model for topic・al treatllient of cuta－
ncous leishmaniasis， BALBIc mice were intrader－
mally inoculated with L． amazonensis at the tail base
and the ulcerous lesions at the inoculation siteg． were
topicaHy treated With mercury chro血e alone or in
combination with Glucantimeps（Fig． 6．2．2）． We ap－
plied 50％ mercury chrome to the ulcerous lesions of
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Figure 62．1． Susc・eptibility ofLeishmania promastigotes to paromomycin， mercury chrome and mercury chrome
plus G且ucantime⑪in vitro． Promastigotes of L， mexicana BEL2．1（opcn square）， L． am．azonensゴs M2269（closed
circle） and L． equatorensis （open circle） were cultured at 24“C for 4 days in the presence of various concentrations
of噸mo皿ycin（A）， mercury chro㎜（B）， or mercury chrome plus G且ucantime⑩（C）1．Inhibitory e撫t of each
drug solution qn． promastigote growth was determined as described in Materials and Methods．
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Figure 6。2．2． A trial of topical treatment of experimental cutaneous leishmaniasis血mice wi血mercury chrome or
mercury chrome plus Glucantime＠． BALBIc mice were inoculated with 1 × 107 promag． tigoteg． of L． amazonensis
LV 78 at the tai1 base intradermally． Development of the tail base lesion was monitored； （A） four mice as an
untreated control group，（B）five mlce in which血e lesions were topically treated with 50％mercury chrome（MC）
twice a day from 28 days after the infection for three weeks， and （C） five mice topically treated with 5090 mercury
chrome plus 12．590 Glucantime＠ （MC ＋ GL） twice a day from 42 days after the int’ection for 10 days．
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4．0－5．7 mm in diameter for five mice’twice a day fQr
three weeks． Two of five mice showed a delay of de－
velopment of the lesion， although effect of the treat－
ment against． this group was not st’atistically signifi一’
cant compared to the untreated control group （Fig．
6．2．2A and 2B）． Ulcers were dried within several
days after the mercury chrome treat皿ent， but mer－
cury chrome seemed not’to be absorbed through the
surface of the granuloma． When mice with lesions of
5．7－6．7 mip were treated with a lotion containing
509c； mercury chrome plus 12．590 GlucantimeO twice
a day for 10 days， only ofie of ．five mice exhibited a
slight delay of lesion progression at no significant
levei （Fig． 6．2．2A and 2C），
Discussion
   Paromomycin is an aminolycosidic antibiotic， An
ointme凱． containing Paromomycin and methylben－
zethonium chloride have recently been revealed’to be
effective against cutaneous leishmaniasis in patients
infected with L． m，qior， L． tropica or L． aethiopica in
the Old World （El－On et al．， 1988＞． ln experimental
cutaneous leishmaniasis， topical application of the
ointment to the skin lesions resulted in total elimina－
tion of the parasiteg． and healing o．t” the lesio． ns in
mice infbcted withムmaJ’or orゐ． mexic伽α， and in
guinea－pigs infected with L． enriettii （El－On et al．，
1988）． However， there have been no such reports g． o
far with respect to clinical application of paromomy－
cin to American cutaneQus leishm‘aniasis．
   The present study showed that paromomycin was
effective in vitro against promastigotes of different
Leishmania species isolated in the New World． This
result suggested a chemotherapeutic effect of paro－
momycin against American cutaneous leishmaniasis．
In fact， Our preliminary trial revealed that improve－
ment er cure of the limited leishmanial skin lesions
wag， observed in some patiehts at an endemic region
ef Ecuador by local treatment with paromomyc・in
ointment （see Chapter 7．3）． This is the first trial of
topical treatment of American cutaneous leishmania－
sis with pentavalent antimony and mercury chrome
lotion．
     The pres t study also’ showed that mereury
chrome was markedly effective against leishmanial
promastigoteg． in vitro （Fig． 6，2．1）． Mercury chrome
h s been widely used fer prevention of skin wounds
from bacterial and fungal infections． The mercury
chrome so ut on is topically applied to the skin since
it s highly toxic when administered intravenously er
intramuscularly． Mercury chrome is known to bind to
SH－r sidues of a variety of molecules and impair
their functio s．
   Despite of． strong antileishmariial activity of mer－
cury chrome in vitro， topic・al application of mercury
chrome alone or mercury chrome plus Gluca飢ime⑪
exhibited no substantial effect against experimental
cutaneous leishnianiasis in BALBIc mice caused by
ムαmazonensis（Fig．6．2．2）． It may be required more
frequent treatments with the drug for improvement of
th  lesions． Alternatively， this animal model may not
be suitable for chemotherapeutic study on limited cu－
taneous le shmaniasis g． ince L． amazonen，sis LV78
strain is high y virulent and causes severe infection
with met stasis in geneticany suscept童b監e BALB／c
mice （Kink and Chang， 1988）． A more suitable ani－
mal model must be considered for further parasitol－
og al and pathological studies，
  Although cure of the lesion was not observed in
L． amazonensis－infected mice in the present experi－
mental condition used， some mice topically treated
with mercury chrome showed a tendance of delay of
the lesion progression． ThiS’ is encouraging us that
this treatment is usefu1 for cutaneous leishmaniasis．
Indeed， we observed definitive improvement of the
eruption and cure of山e leishmanial skin lesions in．
some patients by treatment with a lotion of mercury
chrome plus GlucantimeO （see Ch apter 7．3）． lt is pos－
sible．that mercury chrome promoted self－cure of the
韮esions by eli血nation of bacterial and fUngal con－
taminations from the ulcers． Moreover， mercury
c rome is extremely cheep and easy to obtain in Latin
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American ttountries． Thus，・mercury chron）e．一i・s a po－
tent，．topical chemotherapeutic agent for treatm． ent of
c・utaneous leishmaniasis in ’combination wjth other
an田eishm即ial drugs． Fuτther cllnical i．nveStigations
are required to ensure． this feasibility．
KQn Katakqra
Shigeo N（．）naka
Eduardo A．．Gomez L．．
Yoshihisa Hashiguchi
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Chapter ・7
Clinical and Pathological Aspects
1・．qinical S卿eyりf¢uta鴎e・us・Leishmaniasis・in・an・Area・
              San SebastiAn， Manabi，1 Ecuador
ABSTRACT。 In this．study， defmatological．and parasitological exam血ations and． skin test weτe per－
formed． The study was conducted in ’the village of S an Sebastidn （Ciento・ Tres）， Department ・of
Manabi， Ecuador between January and March，’1991， Each patient wast oroughly examined・clinically ’
and parasitologically． The total subjects in’thiS study were 143， 74 males and 69 females． Young
persGns less山an 20． year－old occupied more than血alf． of all th年 su．垂鰍?モ狽?exa面hed． The mo t frequent
duration time of iesions was three monthg． as of the present examination． Approximately 2590 of
tesions persisted for more than five months． The mean humber of cutaneous lesions was 2．7 in both
sexes． The subjects with single iesion were’ most frequent， and 4090， possessed ef multiple le・sions．
There were three cases， one male and two females， with more・ than 10 cutaneous lesions． The most
frequent sites of lesions were・extremities． There was no site difference in frequency between upper
and lower extremities． Tnmk was the leag． t frequent site of lesions． Most popular cutaneous change
was ulcer， but non－ulcered cutaneous changes such as papules， plaques and nodules Were also seen fre・一
quently． The lesions less than 400 mm2 were frequent． There Were 21 cases’with lesions more than
geO mm2， and all of them were ulcerations． Lymphnode swellings were also seen in hait一 of the pa－
tients examined， showing more frequefit occurrenee in males than in females．
  Cutaneous leishmaniasis is a disease caused by a
protozoan paras髭e， Leish卿ania spP． It． is considered
that there is a difference of clinical symptoms be－
tween Old and New Worid types of le．ishmaniasis．
We had a cbance to survey on cutaneQus leishmaniar
sis in the west Pacific coast area o’?Ecuador （Nonaka
et al．， 1990， Hashiguchi et al．， 1991＞． ln． this study，
deymatological and parasitological surveys incluqing
skin test were performed．
Materials and Methods
  A total of 143． cutaneoug． leishmaniasis patients liv－
ing in the village of San Sebastidn （Ciento Tres）， De一
partment of Man’≠b堰C Ecuador， was recruited for this
study （Table 7．1．1）． The study area is located on the
Pacific coast of Ecuador， and tlie pQpulation was ap－
P「・x血ate藍y 21000・ Th・p・蜘s w・・e．・b・ery・d be－
tween January and March， 1991． Each patient was
thoroughly e＃amined clinicaily and parasitologically．
Smears were． tgk・唾・m the edg・・f・豆ce「s apd
stained with Gigmsa ai｝d then examined microscqpi－
caUy usi・g・il e卿璽・i・n． C・蹴qus． ch皿ges・1 iei二
shmanias． is patienV．s．wgre thoroughly examined for
characteristics， size， site a． nd number of lesions． Skin
tes遡s． also pe「fo「med・・．紐immun・1ρgi・al・x・r！i重一
nati・n・by・sing．Leish卿α磁P…naSti9・t・arttig・n・
prepared by Reed’s method （Fdruya et ql．， 1991）．
  The sev rity of lymphnode－swel｛ing was gtaded as
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O， 1 and 2， that is， O， not palpable， 1， less than pea－
sized lymphnodes ‘and 2， more than smali finger tip－
sized lymphnodes．
males than in femates．
Discussion
Results
  The results obtained are summarized as shown in
Tables 7．1．1 to 7．1，8． The total patient．s in this sur－
vey were 143L ， 74 males and 69 females （Table 7，1．1）．
The mean age of patients was 18．6 year－old （± 1．63
s．d．） in males， 18．4 year－old （± 1．81 s．d．） in females，
and 18．5 year－old （± 1．21 s．d．） in total． Young aged
patients less than 20 year－old occupied more than half
of ali the subjects exaniined． The mean duration pe－
riod of cutaneous lesion was 3．9 months （±O．27
s．d．） in maies， 4．4 months （±O．30 s．d．） in females
‘and 4．2 （±O．27 s．d．） months in total． The most fre－
quent duration time was three months as of the pres－
ent examination， and approximately 2590 of lesions
persisted for more than five months． The mean num－
ber of cutaneous lesions was 2．7 in both sexes． The
subjects with single lesion vvere most frequent， fol－
lowed by those with multiple lesions （more than
40％）． Three cases， one male and two females， were
possessed of more than 10 lesions． The most fre－
quent sites of lesions were extremities， showing no
difference between the upper and lower sites． Trunk
was the least frequent site of lesions．
  Most popular cutaneous change was ulcer． Typi－
cal ulcers with demarcated margin were diagnosti－
ca｝ly valuable （Figs． 7．1．1 and 2）． Non－ulcered cuta－
neous changes such as papuies， plaques and nodules
vvere also seen frequently （Figs． 7．1．3 and 4）． Some－
times erythematous plaques or papules located
around the margin of the scar were recognized （Fig．
7．1．5）． 9． ome of them had a small ulcer with crust on
血ecenter’iFigs．7．1．6 and 7）． The lesions且ess血an
400㎜2were廿equent． There were 21 cases wi血
lesions more than 900 mm2， and all of them were ul－
cerations． Lymphnode swellings were also seen in
half of patients， showing more frequent presence．．in
   In this survey， mean age of patients was almost
similar to our prev．ious study （Nonaka et al．， 1990）．
Between the two studies， in the present case the dura－
ion of lesions was shorter than the previous one； the
number of cutaneous lesions， less； the frequency of
uicer， lower； and the size et’ cutaneous lesions，
sma．ll r． Such a finding shows that the present cuta－
neous leishmaniasis lesions may be rather mild than
those f und i the previous study site （Zhucay，
Cafiar）． ln the current study， only one place was
selec ed for the examination of inhabitants． while                                     ’
several sites were surveyed in the previous one．
ese different situations might cause the discrep－
ancy of clinical symptoms between the two observa－
tions，
   Ther have been maiiy reports on the severity of
cutaneous IL”sions of leishmanias．is in the world．
Cuba Cuba et al． （1985） reported 16 cases of cutane－
ous leishmaniasis in Brazil which included eight
single ions and eight multiple lesions． Christensen
et al． （1983） reported on cutaneous leishmaniag． is in
Panama． 1．1anos－Cuentas et at． （1984） compared the
skin le ons between patients with and without mu－
cocutaneous manifestations with respect． to the num－
ber， site aiid size． Their data showed that the fre－
quency of single les ons was 68．190， the lesions were
di stributed more frequentl y below the belt than above
the belt， and the ions bigger than 900 mm2 were 60
0ut・of 145． cases． On the contrary， in our case the fre－
quency of single lesions was lower； the distribution
of lesions， ifferent； and the size of lesions， smaller
than eir case． Weigle et al， （1986＞．reported the
result  of epidemiological g， tudy in Colombia． Their
data showed a iower infection rate of children． simi一
                                     ’
lar occurrence of singie lesion， higher incidence of
lesions on the trunk， and higher incidence of uicers
（95．69e）．， cor pared with the presen｛． ones． These dif一
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Table 7．1．1． Summary of patients with cutaneous leishmaniasis in’San Sebastiin （Ciento
Tres）， Manabi， Ecuador
Age ．M．討e Female Total
O一 9
10－19
20 一 29
30－39
40 一 49
50 一 59
60 一
B （11．190）
22 （ 29．7％）
14 （ 18，990）
8 （ 10．890）
4 （ 5．4％）
o （ o，oqo）
3 （ 4．10／o＞
21
11
3
4
3
2
（ 30．se／．）
（ 36 3 90）
（ 15．990）
（ 4．390）
（ 5．890）
（ 4．390）
（ 2．990）
iva （30．80／．）
47 （32．890）
25 （ 17 5 90）
11 （ 7．7e／．）
 8 （ 5．690）
 3． （ 2．190）
5 （ 3．5qo）
Tota1 74 （100．09（i） 69 （100．09．） 143 （loo．090）
Mean
± s．d．
18．6
1．63
18．4
旦．81
185
121
Table 7．1．2． The duration time ofcutarieous ieishmaniasis lesions
Duration of
lesions
（moh血S）
Male Female Tota亜
 1
 2
 1
4
 5
 6
 7
 8
 9
10〈
LTnknown
 5
13．
oo
13
9
 6
2
 1
 1
3
 1
（ 6，890）
（ 17．590）
（ 26．9％）
（1
（
（
（
（
（
（
（，
玉75％）
12．290）
8．1％）
2．70／o）
1．4e／e）
1 ．4 0／o ）
4．le／．）
IAgo）
6
9
14
11
8
5
6
6
e
2
2
（ 8．790）
（ i3．090）
（ 20．49c）
（
（
〈
（
（
（1
（
（
15．990）
11．6％）
7．290）
s．7qo）
8．790）
O．090）
2．9e／．）
2．990
11
M
17
11
 8
 7
 1
5
3
（ 7．790）
（ 15．4％）
（ 23 ．7 90）
（
（
（
（
（
（
（
（
16．890）
11．990）
7．790）
5．690）
4．990）
O．790）
3．590）
2．190）
Tota1 74 （100．09．） 6g （’loo．e％） 143 （100．090）
Me．an
±s．d．
3．9
0．．27
4．4
0．30
4．2
0，20
ferences might be induced by differences of Leiskma－
ni．a species， yectors and environmental states between
the two countries， Colombia and Ecuador．
  In Old World， Nadim et al． （1968） reported 179
active cases of leishmaniasis in lran． The age of their
cases was less than 11 year－old． Bienzle et at． （1978）
91
Table 7．1．3． The numbers of cutaneous leishmani asis lesions
No． o’f
lesions
Male Female TotaI
1
2
3
4
5
6
7
8
9
10〈
37
11
12
 3
 2
 1
 3
2
2
 1
（ 49．990）
（
（
（．
（
（
（
（
（
（
14．8％）
16290）
4．190）
2．790）
1．49（o）
4．lqo）
2．790）
2．790）
1 ．4 90 ）
17
9
6
6
0
 1
2
0
2
（ 3．7．890）
（ 24．6％）
（ 13．090）
（ 8．7％）
（ 8．7％）
（ OD％）
（ 1．4％）
（ 2．990）
（ O．090）
（ 2．gqo）
（ 44．oe／．）
28 （ 19．690）
21 （ 14．790）
9 （ 6．3 90）
8 （ 5．690）
1 （ O．790）
4 （ 2．890）
4 （ 2．890）
2 （ 1．490）
3 （ 2．1％）
Totai 74 （100．09．） 69 （100．090） 143 （100．oe／．）
Mean
±s．d．
2．7
0．34
2．7
0．29
2．7
0．23
Table 7．1．4． The site of cutaneous leishnianiasis lesions
Site of
lesions
M訓e Female Total
Face
Trunk
Upper
extrelmtres
IDwer
extremities
40 （ 20．29．）
21 （ 10．690）
71 （ 359elo）
66 （ 33．390）
3LO （ 15．9％）
9 （ 4．890）
77 （ 40．790）
73 （ 38．690）
70 （ 18．la／．）
30 （ 7．890）
148 （ 38．290）
139 （ 35．990）
Tota1 198 （100．090） 189 （100．090） 387 ’i100．0％）
reported on epidemiological and clinical situations of
the disease iR Saudi Arabia． A total of 47 out of their
87 subjects showed a sigR of past or present infec－
tion with Leishmania． C hildren cases under I O year－
old were less in廿leir study than血ose in ours． There
were 260 kin lesions in the 47 patients demonstrat－
ing a mean numbe  of 5．5 skin lesiong．． The mean
numbe  of les ons in their study （Bienzle et at．， 1978）
was higher than that in ours． lt is interesting that
th re is a difference of disnibution of skin lesions
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Table 7．1．5． The clinical forfns of cutaneQus leishmaniasis lesions
Forms of
lesions
Maie Female Total
Ulcer
Papule
Plaque
Scar
Induration
Nodule
Unclassified
os
37
ng
13
 1
 8
（ 34．490）
（ 18．790）
（ 24．2％）
（ 6．690）
（ 0590）
（ ’ll．6％）
（ 4．090）
74
52
47
11
0
5
0
（ 39290）
（ 27．590）
（ 24．990）
（ 5．890）
（ o．o％）
（ 2．690）
（ O．090）
142
踏
 1
 8
（ 36．790）
（ 23．090）
（ 24．590）
（ 6．290）
（ O．390）
（ 7．290）
（ 2．190）
Tota1 198 （100．090） 189 （100．0910） 387 （100．090）
Table 7．1．6． The size of cutaneous leishnianiasis lesions
Size of
lesions
（mrn2）
Male Fem記e Tot謎
〉豆oo
100 一 399
400 一 899
900く
Uncalculated
so
16
10
9
（ 40．4％）
（ 41，9％）
（ s．lqo）
（ 5．190）
（ 4．590）
71 （’ 37．690）
71 〈 37．6％）
M （ 17 ．9 90）
11 （ 5．890）
2（ 1．190）
151 （ 39．090）
IM （ 39 ．9 90）
50 （ 12．990）
21 （ 5．490）
11 （ 2．890）
Tota1 198 （100．090） 189 （100．090） 387 （100．090）
between the both studies． Only 1．990 of skin lesions
were existed on the face in血eir cases（Bienzle et al．，
1978）． Our cases， however， showed that 18．190 ef
cutaneous lesions were seen on the face． The differ－
ence of’р奄唐狽窒奄b浮狽奄盾?of skin lesions may be related to
a difference of blood－sucking behaviours of vector
sandflies．
   The differences mentioned above may be caused
by a difference of the Leishmania species， vectors，
and environmental factors in given endemic areas．
The Leishmania species in the present area was iden－
tified as L． p namensis or L． guyanensis． The cli－
ma ic．situation in the area showed high temperature
and humidity． The majority of the presF．nt subjects
ex mined were famers． The most difficult problem
for Rhabitants in the area was a lack of protection
methods against sandfly biting． Such cGnditions
should be taken in血nd in fUture planning of control
measures， not only from technical maneuver but also
from econo al situations in the area． Thus， from
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Table 7．g．7． The 1ymphnode swellings of 78 leishrnaniasig． patients palpated
Lymphnode
swelling
（grade＊）
Male Female ’ Tota1
0
1
2
13 （37290）
11 （21．4％）
li （31．490）
25 （58290）
9 （20．99e＞
9 （20．9％）
38 （48．890）
20 （25．690）
2n （25．690）
Tot副 35 （loo．09e） 43 （100．oqo） 78 （100．090）
’ O， not palpable； 1， less than pea－sized lymphnodes； 2， more than sma11 finger tip－sized
lymphnodes．
Table 7。1。8． Summary of the lymphnode swelling of leishmmiasis patients with出e lesion
sizes more than 400 mm2
Lymphnode
swelling
（grade＊｝
Nv ．’
Male Female Tota貫
0
1
2
5 （41．790）
1 （ 8．390）
6 （50．090）
15 （ 60 ．0 9e）
3 （12．090）
7 （28．09e＞
20 （54．190）
4 （10．890＞
13 （35．1％）
Tota1 12 （100．090） as ’i100．090） 37 （100．09．）
＊ see Table 7．1．7．
the result obtained in this survey it seemed to be very
important to improve the economical basis of the in－
habitan嘩， i’n order to efradicate the disease in 血e
area， besides， medical care and elltomological ma－
neuvers．
Shigeo Nonaka
Eduardo A． Gomez L．
Juan J． Alava P．
Luiggi Martini
Ken Katakura
Yog． hihisa Hashiguchi
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Figure 7．1．1 A 14 year－old boy had a typical ulcer with
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scar， but two nodules have still remamed on the margm
of scar
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Figur 7．1．5． A 10 year－old boy had an erythematous
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Figure 7．a．6． A 13 year－old boy had papules sor－
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2． ．ElectroR MiCrosCopic Studies of Cutaneous Leishmaniasis in Ecuador
ABSTRACT． Ultras書エuctural observatlons on the cutal］eous lesio珊s of three patien重s with cutaneous
leishmaniag． is in Ecuador were donei Parasites located ihtracellularly er extracellularly were either
inside the yacuoles or free frem the vac・v（｝．les． The mean diameter’of the parasites was 2，62 pm （±O： 17
s．d＞’ and 2．18 pm （±O．28 s．d） length ’tm’d width， respectively． Pakrasites showed degeneration in’the
’vacuoles ptesented either inside the host macrophage or ’outside the cell． Lymphocytes were in close
contact with parasitized macrophage as well as directly attached with tlhe parasites． P“urthermore，
amastigotes were confirmed in the epidermis where lymphocytes arid other mononuclear cells were
．present near the amastigotes． Mononuclear cells contained melanin granules showed amastigotes in
their cytoplasm． Amastigotes were also observed in and be’狽翌???th  k ratinocytes， and were attaChed
with lymphocytes． The parasite－macrophage relationship， tbe role of T－cells against the parasite in thig．
disease and the fate of parasite in the hOst are discussed．
   Cutaneous leishmaniases are widely distributed in
mamy parts of both Old and New World． It is，血ere一．
fore， a considerable dermatological problem， eg， pe－
cially in the two continents， Africa and South Amer－
ica． The disease is largely classified into two forms，
Old World forms mai’nly caused by Leishmania t rop一
ゴ。αcolnplex and New World ones caused byム伽一
ziliensis aiid L． mexicana complexes （L．ainson and
Shaw， 1987； Pearson et al．， 1985）． ln order to obtain
information on the clinical， epidemiological and im－
munological features of the latter forms of the dis－
ease， we have performed detailed inveg， tigations at
different endemic areas o．f Ecuador． The resuttg． ob－
tained have already been reported by Nonaka et al．
（1990 a， b） and Hashiguchi et aL （1990， 1991）．
  In Ecuador cutaneous leishmaniasis is prevalent ．all
over the country and classified as regionally． To
date， six species of the genus Leishmania， i． e．， L．
panamenesis， L． guyanensis， L． braziliensis， L． ama－
zonen、sis，乙． mexica’na and L。 m磯ノ。アーlike from humans
and mammals have been identified in ・the country
based on zymodeme， serodeme and schizodeme
analysis （Mimori et aL， 1989； Hashiguchi et aL，
1990； 1991； Armijos ．et al．， 1990）． Morphology and
ultraStructure also have， at some extent， an impor－
tance in the differentiation of Leishmania species，
but such an in’format，ion is not fully available．
  For血e better understallding of the’morpho［ogy
and／ r nature of Ecuadorian parasite （New World
Leishmania） and the relationship between，host （cell）
an parasite， we h ave performed the ultrastructural
study of the dermal lesions of patients with leishma－
niasi ．
M terials and Methods
Patients
   The Ecuadorian patient，s with c・utaneous leishma－
niasis， being different age and sex， were diagnosed
on the basis df clinical features and history． Detailed
clinical and his topathological aspects of three pa－
tients， 1－02 （L， guyanensis infection， unpublished
d ta）， 1－04 （L． panamensis infection， unpublished
data） and 1－25 （Leislzmania sp．， not thotoughly c・har－
acterized yet）， were described in previous paper
（Nonaka etα1．，1990 a， b）． None of these patie飢s
had received any kind of treatment before the biop－
g， ies were taken．
Processing of biopsy materials
  Four－m llim ter－punch biopsies were taken from
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Figure 7．2．1． Light micrographs of epon－embedded semi－thm sections of cutaneous leishmaniasis， stained with
toluidine blue， showing spongiotic vesicle m the epidermis Arrows mdicate the amastigotes in the vesicle A， ×40，
B， ×IOO， C， ×200， D， ×400
the edge of ulcers or nodules under local anaesthesia
and fixed田different fixatlves The speclmens were
divided mto two parts One part of biopsy material
was fixed m lO％f（）rmalm and then embedded w曲
paraffin Fmally the five micra sectiofls were cut and
stained with haematoxylin and eosin Another part of
the biopsy was cut mto small pieces and fixed m cold
290 paraformaldehyde， 290 glutaraldehyde in O I M
sodium cacodylate buffer， pH 7．4 The tissues were
then washed with O I M cacodylate buffer， pH 74，
and post－fixed in 290 osmium tetraoxide for two
hours After the dehydration in different concentra－
tions of alcohol the specimens were embedded in
Epon 812 One micron serm－thin sections were cut
with glass knife on an lu．KB ultrotome and stained
with toluidine blue Ultra－thm sectrons were cut with
diam nd knife and stained with lead citrate and
uranyl acetate， and then examined under jEM， 1200
EX， JEOI Japan， e ectron microscope
Resu］ts
Light microscopicftndings
  In epidermis， along with other minor alterations，
an intraepidermal spongiotic vesicle was observed in
one of the血re  patlents「spec皿ens（Flg 721A， B）
Amastigotes an mononucle‘ar cells were observed
m ide the epidermal vesicle and bctween the ker－
atinocytes （Fig 721C， D） The dermis showed a
great nu田b r of amastlgotes wlth cellular infiltration
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Figure 7．2．2． Electron micrograph showing山e amastigotes（arrows）m the epidermis Mononuclear cells are also
visible bar ＝ 2 lmi
Electron microscopic findings Epidermiy
   Leishmania parasites inside the epidermal vesicle
were confirmed m ultra－thin sections， where lympho－
cytes and other mononuclear cells were present near
the parasites （Fig 722） ln the epidermis， a
mononuclear cell contamed melanm granules showed
Letshmania parasite m its cytoplasm （Fig 7 2 3A， B）
Parasites were also observed in and between the ker－
atmocytes， and were attached with lymphocytes （Fig
724A， B） or lying free in the micro－vesicle ab－
scesses （liig 7 2 5A， B）
Derm彦s
  Parasites were found mtracellularly and extracellu－
larly Amastigotes in the cytoplasm of the macroph－
age were located either inside the yacuole （Fig 7 2 6）
or free from vacuole （Fig 7 2 7） F．．xtracellular amas－
tigotes were also seen inside the vacuoles or outside
the vacuoles Many host macrophages were seen ac－
tivate  ag inst the parasites by showing the dilatation
and enla gement of the cytoplasmic reticulum sur－
roundmg the cell （Fig 728A， B） Electron dense
granules were observed frequently in the parasito－
phorous vacuole  insi e or outside the cell Specific
lymphocytes were seen active m the specimens， in
which some of them were m a close contact wnh
parasmzed－macrophage （Fig 729） and some were
di ectly attached with the parasites （Fig 72 10A，
B） lntracellular degeneration ef parasites was ob－
served in the vacuole of host macrophage where host
cell was also under parasitic attack and was near to
destroy （Fig 7 2 11A， B） Parasitic degeneration was
lso not d m the extracellular vacuoles Parasites
were ocated in the cytoplasm of the eosinophil （Fig
72 12） and neutrophil （Fig 72 13） without neticmg
any ifitracellular vacuole
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Figure 7．2．3． In血e epidermis， a mononucle孤cell w曲melafim granules（m）coflta1皿ng one amastrgote（L）M 1ts
cytoplasm A， low magmfication， B， high magnification， bars ＝ 1 pm lnset indicates the melanin granules
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Figure 7．2．4． A lymphocyte （ly） is m close contact wnh Leishmania parasite （L） between the keratsnocytes （K） A
low magnification， B， high magnificatson， bar ＝ 1 pm
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Figure 7．2．5． Two Leishmania parasites （arrows） lying free in the mtra－epidermal abscess A， low magnification
bar ＝ 5μm， B， hlgh皿agmficatlon， bar冨2μm
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Figure 7．2．6． A parasitized macrophage showing Letshmanta amastigotes （L） m the mtra－cytoplasmic vacuole bar
＝2pm
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麟g聾re 7。2．7． A parasitized activated macrophage showmg many Letshman‘a parasites（L）1nslde the cytoplasm
No vacuole is visible m this host cell bar ＝ 1 ym
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Figure 7。2。8． A， an actlvated host macrophage w曲parasitophorous vacuole showmg the dilatatron and enlarge－
ment of endoplasmic reticulum B， in high magmfication， electron dense granules （Eg） are visible mside the vacu－
ole Amastigote looks still mtact bars ＝ 2 pm，
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Fggure 7．2．9． A lymphocyte （Ly） is m close contact with host macrophage showmg two mtact parasites （L） inside
the cytoplasmic vacuole bar ＝ 2 pm
Ultrastructure of amasttgote
   The shape of the amastigotes observed was
rounded or oval， w1山11tde differences ln血e sIze
The mean drameter was 276 pm （±O 17 s d） m
Iength and 2 18 pm （±O 28 s d） in width The amas－
tigotes were surrounded by two layer membranes
They contamed oRe rounded nucleus with small nu－
cleolus and cytoplasm with certain structures mainly
flagellum， flageilar pocket， kinetoplast， vacuoles and
electron dense granules （Figs 7 2 14， 15 and 16）
Discussien
  Various changes in the epidermis have been re－
ported in the lesions in New World and Old World
leishmaniasis （Zaar et al．， 1982， Grimaldi et al，
1980） We observed the spongiotic vesicle m the
mid epiderrnts where leishmania bodies （amastigo－
tes）， lymphocytes and other mononuclear cells were
recogmzed The lyrr｝phocytes， antigen presenting
cells， were seen m close contact with Letshmania
parasite which shows the capacity of lymphocytes to
recognize the parasite and make it able for funher
process of des血ctlon 互n血e eplde㎜1s， we also
found melanin granules in host cell （macrophage）
having one parasite in its cytoplasm The nature of
this melanin－contained macrophage is unknown
Leukocytes carrying melanin granules have been re－
ported in blood of normal humans， amphibians and
reptilians （Wassermann et al，1965） Melanm－cQn－
talnlng macrophages are promlnent wlthln the eplthe－
1ium of certam fish groups． ln histological findmgs，
Kurban et al． （1966） have reported the presence of
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Fig聾re 7。2。且⑪。 Degenera血on of Leishmania parasites（d1）are vlslble lnslde the 1瞳ace恥lar vacuole Same駐me
host cell looks under parasitic attack by showmg the destructron of nucleus of host cell A， low magnification， B，
high magmfication bars ＝ 2 ptm
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Figure 7．2．lg． A lymphocyte showmg drrect attachment wnh Leishmania （L） A， low magmficatson， bar ＝ 5 pm， B
high magmficatson， bar ＝ 1 pm
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Figure 7．2．g2． Letshmanta parasites （L） showing mside and outside the eosinophil bar ＝ 1 ptm
Figure 7．2．i3． Letshmanta parasite （L） 1s present mside the cytoplasm of neutrophil bar ＝ 1 pm
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Figure 7．2．g4． Ultrastructure of Leishmania amastrgotes N， nucleus， Eg， electron dense granule mside the vacuole
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Figure 7．2．15． Ultrastmcture of Leishmanta arnastrgotes F， flagellum， FP， flagellar pocket， V， vacuole， K， krneto－
plast
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Fig鵬e 7．2』6． Ultrastructure of Letshmαnia a皿astlgotes N， nucleus， n， nudeolus， FP，員agellar pocket， V， vacuole
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leishniania bodies in the prickle celi layer aloHg with
the intra－epidermal abscesses in three of the 27 cases．
Ou苗nding indicates that like Old World乙eis傭α’tia
species， New World ones can hazard the epidermis
and also that from the findings described above ker－
atinocytes seemed to play an active role against para－
sites．
   Morphology of the amastigote was almost similar
as described in o血er species of Leish〃lania． Fur山er－
more， no marked difference was found between the
two biopsy materials parasitized by lし9ayanensis（1－
02） and L． panamensis （1－04）． We observed the small
electron dense granules， rounded or rod shaped struc－
tures inside the parasitized vacuoles in host macroph－
age or outside the cell． Similar finding was observed
by Schurr et aL （1987） and considered that electron
dense granules originate either from the macrophage
or amastigotes． We suggest that these electron dense
dots were probably discharged from the parasites be－
cause these structures were found regularly in the ex－
tracellular parasitized vacuoles； however， the fumc－
tion of these granules is unknown． 1．ysosoi．ue： w． ere
           ）                                               ゼ
observed inside the parasites of L． tropica by Lin et
al． （1986）． Liposomes contained wax－like material in
the amastigote of L． garnhami， were noted by Scorza
et al． （1979）． Furthermore， virus－like particles in pro－
mastigotes of L． hertigi have been described by
Molyneux et at． （1974）． ln the present specimens， no
suc．h findings， lysosomes， wax－like rnaterials and vi－
rus－like particles， were observed．
   To understand the fate of parasite inside the host
body， various theories have been reported． Generally
it is agreed that parasites grow and multiply inside
the macrophage （Berman et al．， 1979）． Many re－
searchers（Schurr et al，，1987；Fara血et al．，1975；
Bretana et al．， 1983） believe that Leishmania can live
a safe life inside the host macrophage and the para－
site may be destroyed only outside the cell． While on
thc o血er hand， it has been shown血at parasites．also
may be destroyed inside the cell （Sandbank， 1976；
Buchmuller et al．， 1979）． Our data showed that
amastigotes located in the cytoplasm of host macro一
phage were either inside the vacuoles or free from
vacuoles． Here， the cytoplas皿of the cell was seen in
active pha e which indicates the active role of host
cell against paras te． From this， it remained unclear
that does the cell successed in killing the parasite or
the parasite safe｝y escaped from the host cell．
   In our specimens the lymphocytes were seen in
close contact with parasitized macrophages． This
macrophage－lymphocyte combination represents the
co－operation of these two c．ells against the parasites
（Skamene et al．， 198！ ）． Here the function of lympho－
cyte should be assumed by two means： 1） to recog－
nize the ara itized macrophage that may finally re－
sult in the destruction of host macrophage （Schun7 et
al．， 1987）； or 2） h lping the macrophage to kill the
parasite intracellularly （Mauel et al．， 1978）． Lym－
phocyte attached with parasites that may be probably
cytotoxic T－cells indicates the specificity of lympho－
cytes to attack the parasites directly． Amastigotes
inside the macrophage were seen degenerated where
host cell was also under parasitic attack． From this
t’indinQ  w  c2n cnnc．hidp． thAt nArp．g．“e n．g．v h．e． dp．一
                                     u v    い）r『一一 一一一o7 「’▼ 層『一” ｝Ψ一一▼一｝vv v鼻昌Hk r◎軸駒v昂，） －μ鱒J
stroyed intracellularly by host macrophage and in
un㎞own conditions parasite may kill由e host celL
In this study， the conditions and mechanism（s） of the
destruction of parasite is unknown． The observation
of amastigotes inside the cytoplasm of eosinophil
a d neutrophil， indicates the phagocyting role of
these cells against the parasites． Parasites inside the
eosinophils have already been reported in the experi－
mental leishmaniasis studies in BALB／c mice （Bar－
ral－Net o et al．， 1987； McElrath et aL， 1987）．
  From the results memioned above， it is suggested
that parasit s may be destroyed both inside and out－
sid  the host macrophage and T－cells have a major
role ag inst the parasites in this disease．
Abdul Manan Bhutto
Shigeo Nonaka
Eduardo A． Gomez L．
Yoshihisa Hashiguchi
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3． Topical Treatment for Cutaneous Lcishmaniasis in Ecuador
ABE TRACT， ln this study， we umdertoek afi evalu‘ation of topical treatment for cutaneous leishma－
niasis． A total of 13， 2 cutaneous leishmaniasis patients living in the village of San Scbastian （Ciento
Tres）， Department of Manabi， Ecuador， were recruited for the study． Paromomycin eintme”t was
prepared in two types of concentrations， 1090 and 290， Meglumine ’antimonate solution was prepared
at the concentration of 3． ．75％ with mercury chromc solution． Among 20 patients treated with 1090
paremomycin ointment， two showed marked improvement； 10， a good reaction； four， a slight reac－
tion； and four， no reaction． On the other hand， the treatment with 290 paromomycin c）intrnent revealed
a marked improvement． in five patients， a goed result in 11， slight improvement in 18 and no reaction
in IO． Some patient．s with iarg．e ulcerative lesions complained of a burning sensation during the
application， while the patients with plaque or nodulous type of lesion did not． We， therefore， g， elected
a low ctoncentration （2e／v） fo． r ！aAirge ulcerat．ivfe lesions and a high concentrfiati（）n 〈10）9（o．） for dry and
nodulous and／or plaque－type of lesions． From the result． obtained， paromocycin ointment may be useful
for uicerative leg， ions， but not so effective against non－ulceratiye lesions． Meglumine antimonate solu－
tion was topicaliy given t．o 3．0 patientg． with cutane｛）us leishmaniasis． This solution was combined
with mercury chrome to enhance the reduction of sccondary infections in the lesions． Among these 3． 0，
acompletc cure was found in 16； a g． light improvement， in 11； and no effec－t， in three． The dryness of
lesiens was more remarkable when meglumine antimonate solution wag． used， compared with paro－
momycin oiRtment application． Meglumine antimonate solution plus mercury chrome wQutd also be
ug． eful for the treatment． of ulcerative dermal leig， hmaniasis．
  There are many forms of treatments for cutaneous
leishfnaniasis． ln the New World， drugg， of the first
choice are antimonate chcmicals and sodium sti－
bogluc．onate （Persen et al．， 1985）． However， there
are either lacking in potency or preducing various
g．ide effeets in t．hese drugE． Therefore， an urgent de－
velopmefit of more eft’ective treatments without side
effects is awaited． Recently， top・ical c・hemotherapy for
cutaneous leishmaniasis has been reported， ug． ing
paromomycin oint皿cnt in combination with meth－
ylbenzethonium （Ei－On et al．， 1988）． ln Ecuador，
there i g． a report on topical treatment for cutaneous
leishmaniasis， using the samc preparation of paro－
momycin ointme飢（Krause et al，，1991），
    Topical treatment of leishmariiasis wilt be ra－
tional， when the lesions are completely limited to the
skin without metastasis to mucosae or viscera． ln the
c・urrent study， therefore， we undertook an evaluation
of topical treatment for cutaiieous leishmaniasis， em一一
ploying two types ot’ medications， meglumine anti－
monate plus merc－ury chrome solution and paro－
momycin ointment， The study was conducted in an
area endemic for cutaiieoug． leishmaniasis caused by
Leish zania panamensis or L． gayanensis； in the area
no distrib戚ion ofムbrαziliensis an（1乙． chagasi was
asc rtained and no mucosal o． r visceral cases were
reported hitherto．
Materi ls and Metheds
Subject，y
  A total of 132 cutaneous leishmaniasis patients liv－
ing in the village of Sur｝ Sebastidn （Ciento Tres）， De一
l15
partme血t of Manabi， Ecuador，曲。 agreed．輌th in－
formed consent were recruited for the present study
（Table 7．3L．1）． All the g． ubjects c，ontintied their daily
activity during the treatm’ent without hospitalization．
Follow－up of the treatment was performed between
January and’Ma’rch， 1991． Seventy patients weTe
treated with 290 paromomycin ointment （Table 7．3．2），
31 were treated with 1090 paromomycin ointment
（Table 7．3．3） ’and 61 were treated with meglumine
antimonate plus mercury chrome solution （Table
7，3．4）． The diagnosis was made based on clinical
features of the disease， smears or cultures from the
lesions and leishmanin skin test． Clinical manifesta－
tions in detail were described in this text （see
Chapter 7． 1）．
Prepαration／b〃ρρ∫Cα’0謝耀班α’id solution
  Paromomycin oi．ntments were prepared in two con－
centrations， 100／o and 2％． Meglumine antimonate
solution wag． prepared as follows： 250 ml of 309｛o
meglumine qptimonate， 750 ml physiological saline
and 1，000 ml of mercury chrome solution． This
mixed solution was then devided into 25 ml each in
small bottles．
Applicating procedure of topical ointment and
solution
  The patients were given a guide to apply the oint－
ment or solution two or three times a day using a
cotten apllicator． The applications were completely
done by the patients themselves or their family mem－
bers in the houses． Before the tepical appiication，
c．leaning of the lesionf using a soap and water was
recommended．
E］（Ticacy criteria for the topical treatments
  The effect of topical application was judged pri－
marily by the clinical ，features． Phot．ographs of le－
sions were taken at each ten days， and the sizes atid
conditions of lesions were carefully observed and re－
corded． Especially， ulcer sizes and indurations were
measured at each clinical observation． The effectg．
we  graded fito t＋our criteria as follows： 1） 一，
no chai ge o．f he eruption during treatinent； 2） ＋，
slight improvement of the eruptions； 3） ＋＋， deffinite
imprevement of the eruptions； and 4） ＋＋＋， marked
im r・ve蹴nt・r Complete cure of山。 lesions． ln・this
s udy， fifiai ’ valuation was made at seven ’weeks
after the treatment with 290 and 1090 paromomycin
ointments． and it was done at five weeks after． in the
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treated roups with meglumine ‘tmtimonate solution．
Some of patients werc observed at Juiy， August and
September， 199． 一1 〈seven to “ine months from the be・一
ginning of the present treatment） and at January and
FebruarY’， 1992 （one year later）． in this article， the
result of early eyaluation will be reported mainly，
including a part of the data of later evaluation． ． More
detailed results will be reported elsewhere．
Results
   The results re summarized in Tables 7．3．5 to
73ユ The nu壼皿ber of patien重s trea重ed wlth 2％p暴ro－
momycin ointment was 70； 44 （21 males and 23 fe－
males） of these， were followed up to the final evalu－
ation （Table 7．3L L 5）． Among the 44 subjects， the mcan
age was 14．9 year－old； the mean duration tinie of
eruption， 3．8 months； and the mean number of le－
sions， 2．6．
   The treatment with 290 paromomycin ointment
produc d a mark d improvement in five patients， a
good reaction ・in 11， a slight reaction in 18 aRd no
rea tion in l e． When 2％ paromomycin ointment was
applied to th  skin， ulcers started to dry but the indu－
ration tended to persist． The number of patients’
treated with 1090 paromomycin ointment was 31．； 20
（10 each ofbeth sexes） of these were foilowed up to
the final evaluation （Table 7．3．6）． The mean age of
the 20 patients treat，ed with 1090 paromomYcin oint－
ment was 26．1 year－old； the mean duration time of
eruption， 4．8 months； and the mean number of le－
sions， 3．3． ln this group， two patients showed deffin－
i e improvement； 10， marked reaction； four， slight
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Table 7．3．1． Summary of cutaneous leishmaniasis patjents treated topically in San SebastiEin
（C’iento Tres）， Manabi， F．．cuador
Age Male Female Total
O一 9
10－19
20 一 29
3． 0 一 39
40－49
50一
21
重3
 7
4
 3
（1 ［O．9％）
（ 29．49x］
（ 19．190＞
（ 10．3． 90）
（ 5990）
〈 4．490）
21 （ 3．2．8％）
2 （ 34．490）
10 〈 15，690）
3． （ 4，7qo）
4（ 6．3． 90）
4（ 6，39c）
42 〈 3．1．8％）
42 （ 31．890）
Z3 （ 17．490）
10 （ 7．690）
 g （ 6．190）
 7（ 5，39c）
Total os （1（ro．Ot／e） 64 （100．oe／．） 13．2 （100．090）
Table 7．．3．2． A triai ｛）f treatment of cutaneous leishmaniasis patient．s with 290 paromomycin
olntme瓢．
Age Male Fcfnale Total
O一 9
10－19
20 一 29
CO一 3． 9
40－49
5．Op
14
10
6
2
 1
0
（ 42．4（70）
（ 3．0，390）
（
（
（一
（
18．29c）
6． 1 e／，，）
3．egc｝1）
o．o％）
15
14
3．
2
 1
2
（ 40．5． 90）
37．9％）
8．190）
s，4e／．）
2．7％）
5．490）
”
鱗
 9
4
 2
 2
（ 41．490）
（ 34．3％）
（’ 12．890）
〈 5．7％）
（ 2．gqo）
（ 2．990）
Totai 33L 〈100．090） 37 （loo．090） 70 （100090）
reaction； and four， no reacti．on． Some patients with
large ulcerative lesions complained of a burning sen－
sation during the application of 1090 paromomycin，
while those with plaque or nodulous type of iesion
did not． The effect of high concentration （10％） was
better than that of 1．ow one （29v）．
  Meglumine antimonate solut・ion was applied to 61
patients with cutaneous leishmaniasis． The numbers
Qf subjects ・followed up to the final evaluation were
30， 15 males a d 15 females （Table 7．3．7）． The mean
age of patients was 15．8 year－old； the mean duration
time of ruption， 4．8 months； and the mean number
of lesions， 2．6． Among these， 16 showed a marked
’improvement of lesions and 11 demonstrated a slight
improvement． The solution was not effective in three
patients． The drynes  of lesions was more remark一
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Table 7．3．3．
olntment．
A uial of treatment of cutaneous leishmaniasis patients with 109c］ paromomycin
Age Male Female Total
O一 9
10 一 19
20 一 29
30 一 3． 9
40－49
50 一
0
5
6
2
3
1
O．090＞
29 ．490）
35．3． 90）
11．89e）
17．69e）
SL ．990）
2 （ 14．390）
1（ 7．190）
6 （ 42．990）
1（ 7．190）
2 （ 14．390）
2 （．14．390）
2〈 6．4％＞
6 （ 19．490）
12 （ 3一 8．790）
3 （ 9．790）
5 （ 16．190）
3 （ 9．790）
Tota1 17 （，100．09e） 14 〈1 oo ．0 90） 3 1 （1 00 ．0 go ’〉
Table 73。4． A圃ofにea血ent of cutaneous leishmaniasis patients wiぬmeglumine antimonate
plus mercury chrome solution
Age Male Female Total
O一 9
10 一 19
20 一 29
30－39
40 一 49
50一
9
9
6
3
0
2
（ 31．090）
（ 31．090）
（ 20．790）
（ 10．490）
（ o．ogo）
（ 6．990）
11
12
5
 1
2
 1
（ 34 ．4 90＞
（ 37．590）
（
（
（
（
15．690）
3．190）
6．390）
3．亙％）
20
21
11
4
 2
 3
（ 32．890）
（ 34．490）
（ 18090）
（ 61690・
（ 3．390）
（ 4．990）
Tota1 29 （IQO．090） 32 （100．090＞ 61 （100．090）
able after the aPplication of meglumine antimonate
soiution than after paromomycin ointment apptica－
tion．
   The detaiis of clinical course of four patients
treated with topical ointment are described as fol－
lows：
Case 25 a 3 ．year－old male
   The lesion， which showed ulcer， was located．on
the right cheek （Fig． 7．3．IA） and suffered for three
months． For this patient 2％ paromomycin ointment
was given and the lesion was markedly improved af－
ter 40 days． 1；i’〟D 7．3．IB shows complete cure after
six months．
Cas  31 a 24 year－old male
  The patient was suffered two demarcated ulcers on
his lower legs for two months （Fig． 7．3．2A）． lni－
tially， 1090 paromomycin ointment was given to him，
but h  could not continue this ointment because of
l18
Table 7．3．5． Effects of 2fi／o paromomycin ointment for the treamient of cutaneous leishmaniasis
Grade of
effects’
Male Female Total
（1 一 1）
（＋ ・）
（・＋＋ 1＞
（＋＋＋）
4
6
8
3．
（ 19．09る）
（ 28．690）
（ 38．190）
（． 14．390）
6 （ 26．1％）
12 （ 5． 2．2％）
3 （ 13 ．o q．）
2（ 8．790）
10 （ 22．7％＞
18 （ 40．990）
11 （ 25．090）
5 （ 11．4％）
Subtota1 21 （loo．090） 23 （IOO．09（o） 44 （100．090）
Unknown＊＊ 12 14 ％
Total
Me‘tm age
33 37 7（）
Mean duration
time of lesions
Mean number
of lesions
12．7 （±93）
3．7 （±1．7）
2．1 （±1．5）
16．8 （±13．4）．
4．0 （1± 1．9）
3．1 （± 32）
14．9 （．± 1一 1．8 ）
3．8 C± 1．8）
2．6 （± 2．6）
＊ 一 ， no change of the eruption； ＋， s｝ight improvement； ＋＋， deffinite imprevement； 一＋，
    complete cure．
＊＊Unable to fbllow－up at the final evaluation；but according to the． in食｝rmation of neighbours
  the m頃ority of血ese su切ecls seemed to be cured co皿pletely．
Table 7．3．6． Effects of 109c， paromomycin ointment for the treatment of cutaneous leishrrianiasis
Grade of
ef飴。乳s＊
（1 nt ・〉
（＋）
（＋＋ ）
（＋＋＋＞
Subtotal
Male Fernale Tota1
1
3
4
2
〈 10．090）
（． 30．090）
（ 40 ．0 90）
（ 20．ogo）
3．
1
6
0
30．0％）
10．090 ）
60．0％）
O．090）
4
4
10
2
（ 20090）
（ 20．0％）
（ 50．0％1）
（ 10．09．）
’IO （100．09（o） IO （loo．09e） ． 20 （1 oo ．0 9．）
Uh㎞OW皿＊＊ 7 4 11
Total
Meall ag．． e
17 14 31
Mean durration
time of lesion
Mean number
of leg． ions
28 ”S （± 15．2 ）
4．3 （± 2．9）
3．．3 （± 2．5）
24D （±14．6＞
5．Lll （± 2．7）
3．．2 〈± 1．8）
26．3 （±15．1）
4．8 （± 2．8）
3．3一 （± 22＞
＊． ＊”． see Table 7．3．5．
 e    e
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T翻e7．3．7。 E伽cts of meglumi血e蹴imonate画s mercury chrome sol廿tion盒）曲e旗eatment
ofcutaneous le豆sh田ぬ題sis                             ．
Grade of
effects＊
Male Fem謡e Total
（一）
（＋）
（＋＋）
（＋＋＋）
1
7
7
0
（
（
（
（
6．7％）
46．79e＞
46．690）
O．oo／．）
2 （ B一 ．390）
4 （ 26．790）
9 （ 60．090）
o （ o．o％）
   3 （ 10．09．）
  11 （ 36．790）
  16 （ 53． ．3 0／o）
， O （ ’O D 9．）
Subtota1 15 （100．090） 15 （100．0％） 30 （100．09．）
Unknown＊＊14 17 31
Tota1 32 61
Mean age
16．0）
Mean duration
time of lesions
2．6）
18．3 （±16．0）
4．5 （± 25）
16，1 （士14．9）
5A （± 2．7）
17．2 （±
4．9 （±
Meairmifmbef
of lesions 2．9 （± 2．7） 1．9  （＝ヒ 1．7） 2．4 （±
pain． Then， 29e paromomycin ointment was applied
to him and the topical treatrnent was continued for
two months． Fig 7．3．2B shovvs a good result of treat－
ment， demonstrating only scar after six months．
Case 55 a 13 year－otd male
  The patient was suffered a giant uicer sized 70×45
mm on the righdower leg for two months （Fig．
7．3．3A）． For幽e patient 2％paron｛omycin oin血ent
and mercury chrome were given and the eruption
w’≠?gradually improved． Then the patient was
changed to 1090 paromomycin ’ointment． Fig． 7．3．3B
shows complete cure after three months．
Case 63 α11y8αr－o’ゴノ’emate
  The patient had two ulcerS on the right lower teg
for fiye months． Fig． 7．3．4A shows an ulcer sized 35
x 30 mm． Two satellite lesions were seen around the
main ulcer． ln this case， 290 paromomycin ointment
was initiaily given， and the lesions showed a good
improvement． Fig． 7．3．4B shows almost cured lesion
a負er two mon山S．
Discussion
  The present topica．1 applications to the lesions of
cutaneous leishmaniasis produced an excellent re－
sult． ln particular， almost complete healing of the
lesion  was obtained in several patients by topical
treatment with paromomycin ointment alone． There
have already been few reports en the topical use of
paromomycin ointment （El－On et at．， 1988）． Paro－
momycin s usually used topically in high concentra－
tions such as 12．590． Furthermore， it is used as an
ointment in combination with methylbenzethonium
chloride． Krause et al． （1991） tried topical treatment
with same paromomycin－methylbenzethon沁m cream
in Ecuador （Krause et aL， 1991）． They gave the topi－
cal treatme t o 52 patients with cutaneous leishma－
niasis a d obtained cure in 9090 to 9890 of patients
a負er l OO ays． H6wever，血eir cure rates decreased
after 360 days f treatment． We compared the ef－
fects between high （lego） and low （290） concentra一
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Fig聾re 7。3。且． A細cer ofCase 25 The ulcer sized 10 x 13 mm located on the nght cheek， be鉛re㏄a倣㎝t wl血
290 paromomycin omtment B， the same lesion （scar）， showing complete cure， after six months of treatment
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Figuer 7．3．2． A， an ulcer ofCase 31 The ulcer sized 14 x 15 mm located on the lefdower leg， before treatment
w曲10％and 2％paromomycm olntment B， demarcated scar of血e same leslon， after slx months of treatment
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騒g聾re 7．33。 A， an ulcer of Case 55 The large ulcer sized 35 x 30 mm seen on the rrgh｛ lower leg， bef｛）re treatment
with 290 paromomycin omtment Two satellite lesions located around the large ulcer B， the cured lesion mcludmg
satellite ones， after two menths of treatment
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Figure 7．3．4． A， an ulcer of Case 63 The large lesion located on the right lower leg， before treatment with 290
paromomycm B， the lesion improved rapidly and cured after three months of treatment
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tion of paromomycin． In our preliminary study， some
patients with large ulcerative lesions rejected to use
our ointment because of burning sensation at the ap－
plication of high concentration of the ointment． ln a
few case low concentration also caused a slight burn－
ing sensation as well as high one． However， the de－
gree was so mild that the patients could continue to
use the ointment． Therefore， we selected a low con－
centration fpr large ulcerative lesions and a high
concentration for dry， nodulous or plaque－type le－
siofis． Futhermore， the children less than five year－
old were selected to use low concentration． The pres－
ent trials’浮唐奄獅?paromomycin ointment were still not
enough to establish a treatment of cutaneous leish－
maniasis， because of a short evaluation period．
However， paromomycin ointment was found to be
quite useful for ulcerative lesions but not so effective
against non－ulcerative lesions．
  Meglumine antimonate is generally used by injec－
tions． Therefore， there is a problem on side effects
and some cases show uneffecti ve results． lf patients
with cutaneoug． leishmania．siq一 do n．．ot． h．．ve a nFotentlal
                                    r
to metastasize into mucosae or viscera， lt ls not nec－
essary to treat patients systemically． ln the present
study site， only L． panamensis or L． guyanensis has
been idefitified as the causative agents， and no mu－
cocutaneous cases are reported （see Chapter 5．2）．
From these reasons， we decided to use the topical
treatment using meglumine antimonate solution．
The sol凱ion was combined with mercury chrome so－
lution to enhance the reduction of secondary infec－
tions of ｝esions． The concentration of megiumine
antimonate was 3．7590． There was no irritation at
this concentration． However， more adequate concen－
tration should be investigated in future．
   An evaluation of topical treatment for cutaneous
leishmaniasis is not easy． There are several problems
to be solved in the treatment of American cutaneous
leishmaniasis． The first problem is a n飢ural healing．
Guderian et al． （1991） confirmed untreated cures on
nine patients during血eir therapeutic study fbr cuta－
neous leishmaniasis in Ecuador． The second is a reac一
tivation of the lestons． The third is a possibility to
transf r to mucocutaneous or visceral forms． Fur－
therm re， applications of the medicationg． may be
considerably different in each patient， although our
colleagues explained in detail how to use our medica－
tion． Such a sta皿dardization will also be necessary in
future． Al ho gh the topical treatment・ should not
be selected as a first choice for patients with cutane－
ous lei hmani sis at the moment， it may be useful
for the patients who are not able to obtain any other
treatment．
Shigeo Nonaka
Eduardo A． Gomez L．
Roberto Sud A．
Juan J． Alava P．
Ken Katakura
Yeshihisa Hashiguchi
References
1．Pearson， R D． and De Sausa， A． Q．， 1985． Leish－
mania spec eg．： visceral （kala－azar）， cutaneous，
 and mucosal leishmaniasis． Mandell， G．L． et al．
 eds． Principles and practice of infectious diseases，
 New York： Churchill Livingstone， 3rd ed．，
 pp．2066－2077．
2．El－On， J．， Jacobs， G． P． and Weinrauch， L．， 1988．
 Topical chcmotherapy of cutaneous leish皿aniasis，
 Parasitol． Tod．， 4， 76－81．
3．Krause， G．， Ruth， F． and Kroegar， A．， 1991． Re－
 sults of clinical assay against PR cream． Kroeger，
 A． t al．， compiled． Malaria and c“taneous leish－
 maniasis in Ecuador． Quito and Haidelberg， pp．
 337－366，
4．Guderian， R． H．， Chico， M． E．， Rogers， M． D．， Pat－
tishall， K． M．， Grdgl， M． and Berman， J． D．， 1991．
 Placebo ontr lled treatment of Ecuadorian cuta－
 neou  leishmaniasis． Am． J． Trop． Med． Hyg．， 45，
92－97．
124
4． Bacterial Flora in Suspected Leishmania Ulcers of Patients
   from an Endemic Fecus on the Pacific Coast of Ecuador
ABSTRACT． Bacterial infection was examined in suspected leishmaniasis lesions of the subjects
living in the tropical dense and humid forest of two endemic areas on the Pacific coast of Ecuador． Of
the 82 subjects examined， 80 （9． 7．690） were positive for bacterial infections． The most prevalent
bac・teria were g， taphylococci， Staph．v， lococcus attreus and S． epi．dermidis， followed by micrococci and
Graiii positive bac・illi． The importance of suc．h a study in the New World leishmaniasis－endemic areas
was discussed briefly．
   1．eishniafiiasis is a zoonosis ot’ international inter－
eg． t of public health， and is censidered ene of the six
most． impertant tropical diseases ot’ the Worid Health
Organization． The dit ease is widely distributed in
Ecuador， and at the current time， studies on epidemi－
oiogy， entomology， parasitology， immunology etc． of
thc disease have been acomplished in the countfy．
   The purpose of the present study is te determine
the bacterial flora and their infiuence on the evolu－
tion or clinical features of leishmani ai ulcers （cutane－
ous lesions）． ln 1’lcuador Kawabata et al． （1987） pre－
liminary reported bacterial fiora found in two types
of leishmaniasis ulcers （dry and wet／ types） from the
Andean highlands and the Pacific ceast iowlands． On
the other hand， more recently， in lran Edrissian et al．
（1990） reported bacterial infections in c．linically diag－
nosed cutdiieous lesions of the Old World leishma－
niasis patieRts； and they recommended that bacterial
infections should be considered in diagnosing and
treating suspected c・utaneous leishmaniasis， particu－
larly in areas where there is no facility for carrying
out bacteriological examinati－ons． Suc・h an int’orma－
tion also seemt to be very important from the point
ot’ view of b， oth the management of patients and preg－
nog． is of the disease． However， a few investigations
have been done in the world to date， as pointed out
by 1］’drissian et al． （1990）．
   As a preliminary study， this article deals with the
result ef examinations on the bacterial ini’ection in
cut，a ous lei hmaniasis lcsions of patients i’rom low－
land （Pacific coast） endemic area of Ecuador．
Mat rials and Methods
   A total of 82 scraping samples were taken ’from
suspec－ted c・utaiieous leishmaniasis patients from two
endemic sites， Sa  Sebastiaii and g． an Gabriel， De－
p rtment of Manabi， Ecuador； 24 t’rom the former
site ’tmd 58 from th  latter． The two sites are located
on he Pacific coastal cordillera of the country． in
th  areas， lmost all the houses are surrounded by
wet trop cal dense forest and the persons cultivated
coffee， c－acao an  yucca．
  Samptes were taken from the fotlowing subjects：
0－10 of age， 34 （19 m es and 15 females）； 11－20， 26
（15 males a d ’11 females）；’ 21－30， 9 （4 males and 5
females）； 31－40， 2 （2 males）； 41－50， 3 （1 male and 2
females）； and 50 or over， 8 （4 males and 4 females）．
The samples were scratched from the cleaned lesions
with cotton wool moistened with alcohol， using a
fiamed sterilized vaccinostyle， and then inoculated on
to nutrient bl od agar medium for cllltivation． The
materials w re identified by their reaction to Gram
stain， size， form， and colony c・haracteristics on the
ulture medium．
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Resuits
   Of the 82 samples taken from the suspected le－
sions， 80 （97．690） were positive for bacterial infec－
tions． Thirty six of these samples consisted of two or
more fnicro一一〇rganisms， resulting BL O isorates of bac－
teria in total； 109 Gram positive bacteria and 21
Gram negative ones． Gram positive bacteria obtained
were： 44 isolates of staphylococci， 40．490， 33 of
which ’翌?窒?coagulase－positive staphylococci
（Staphylococcu，s aureus） and 11 were coagulase－
negative staphylococci （Staphylococcus epiderm．idis）；
34 isolates of micrococci， 31．290； 28 isolates of ba－
cilli， 25．790； 2 isolates of streptococci， 1．890； and 1
isolate of beta－hemolytic streptococcj， O．990． Gram
negative bacteria ’盾b狽≠奄獅??were； Proteus mirabilis， 5
（23．890）； Citrobacter diversus， 3 （14．390）； Ktebsiella
pneumoniae， 3 （14．39e）； Klebsiella oaytoca， 2 〈9．59e）；
Escherichia coli， 2 （9．5％）； Enterobacter cloacae， 2
（9．590）； Enterobacter aerogenes， 2 （9．590）； Citro－
bacter freunii， 1 （4．890）； and Proteus vulgaris， 1
（4．8％）．
Old and New World， it．was estimated that the grcat
difference might be caused by the differencc of bac・一
terial fiora and environmental conditions between the
two continents． ln this study no analysis on the rela－
tion between Leishnzania and bacterial infections was
made； th  result will be published elsewhere． Thus，
with rega d to the bacterial flora of American cutane－
ous leishmaniasis lesions a few studies have been
performed． Further investigation， therefore， is re－
quired in given endemic arcas of the disease， espe－
c・ially in the tropical dense fbrest of血e New World
where the environmental condition seems to be quite
favorable for bacterial infections in cutaneous leish－
maniasis lesions．
Vicenta V． de Coronel
Luiggi M‘trrtini R．
Juan J． Alava P． ’
Nelly T． de Garcia
Eduardo A． Gomez L．
Yog．hihisa． Ha．s－h．：guchi
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  Among the bacterial iRfections found in the pres－
e飢subjects w油suspected Cutaneous leishmaniasis
Iesions from endemic areas of Ecuador， staphylococci
were the most prevalent， followed by micfococci and
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5． Fungi lsolated from Suspected Leishmania Ulcers of Patients
    from an Endemic Focus on the Pacific Coast of Ecuador
ABS TRACT． The current study was prompted to know the role of fungi on the establishment and course of
cutaneous leishmaniasis lesions． Of the 52 subjects 47 （9e．490） were positive for one or more fimgi， while
five remained negative． Thus， in total 72 fungous strains were isolated from the sug． pected leisimaniasis
lef ions of the subjects living in the village of San Sebastidn （Ciento Tres）， Department of Manabi， Ecuador．
Among these， 26 unidentified strains were included． At generic level， most prevalent fUngi are Aspergillus
spp． and Penicillium spp． followed by Cladosporium spp． Five strains of yeast， including Candida spp．
were isolated from the lesions． However， no marked correlation between causative fungi and the evolut．ion
of leishmaniasislesions was found in this preliminary study．
  Iior the adequate control and treatment ef cutaneous
leishmaniasis， it is worthwhile to know the species and
the population of皿icroorganislns other thanムeishma－
nia parasite which exist in the lesions． Fungi are known
to be an important member of microorganisms in the
environment to contaminate the ulcerative lesions． and                                       ’
after made invasion， to infulence the natural course of
c・utaneous diseases． This study was prompted to know
the role of fungi on the establishment． and course of cuta－
neous leishnianiasis lesions，
Materials and Methods
  A total of 52 suspected cutatieous leishmaniasis pa－
tients living in the village of San Sebastidn （Ciento
Tres）， Department of Manabi， Ecuador were recruited
for the present exai｝tination． The clinical state of pa－
tieRts with cutaneous leishmaniasis was reported in this
text （see Chapter 7． 1）． The suspected iesions of leishma－
niasis were examined clinically and parasitoiegically，
and a part of’狽??lesions was also exainined histopathol－
ogicaEy．
  The specimens for the mycological inoculation were
obtained from the surface of the lesions by using a plati－
num needle． They weTe inoculated on the surface of
Sabouraud’s dextro e plate and incubated at room tem－
peratur ． When a sufficiefit growth of fimgous eoionies
was observed， they were identified macro一 and micro－
scopic・ally， and if ecessary， they were transplanted onto
adequate media for further examinations， ldentification
of the imgi was made at generic level．
Results
  Atot．al of470ut of 52 su切ects with suspecte（1 leish－
maniasis lesions were positive fer one or more fungi，
demonstrating 72 fungous strains， while five subjects
remained negative for the mic．roorganisms （Table
7．5．1）． From some patients more than two genera of
fungi were isolated． Among these， 26 unidentified
strains （ll hyaline ＝ mycelia sterilia and 15 dema－
t aceous fungi） were included． At generic level， most
preval nt fung  are Aspergieg“s spp． and Penicillit｛m
spp． （13 strains each） followed by Cgadosporium spp． （9
s甑i皿s）．Yeasts， including Candida spp． were isolated
only from five patients （5 strains）． ln this preliminary
study， there seemed no marked correlation between the
fung  bserved and the duration， localization， clinical
form and size of the lesions of cutaneous leislmianjasis
patlents．
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Ta ble 7．5．1． Resuks of mycologicai cukuses frpm
suspected cutaneous leishmaniasis lesions of 47 sub－
jects＊livi皿9 in a lowland endemic a【’ea， S’i Sebastidn，
Manabi． Ecuador      ’
Fungous ・
infection
．No． of strains
isolated
Aspergillpts spp．
PeniciUi・um spp．
Geotrichum spp．
Mycelia sterilia
Others
Cladosporium spp．
Other dematiaceous fangi
Candida spp．
Other yeasts
13
13
 3
’11
 3
 9
15
 3
2
T6ta1 72
seve’ai． 鉾C略．己覆e cl争ss童負ed intgやe㎞gi wi血alow
pathoge ic potential． They have been rarely encoun－
tered aS血e causative pathogenSi of cutaneous infections，
especially in immune comprQmised hosts． Since de－
tailed histological examinations were not pert’ormed in
this studY， the patho｝ogical tole of the fungi observed
remained obscure． Edrissian et al． （1990） reported the
’active rOle of bacteria’lsolated from the susPected cuta－
neous leishmaniasis lesions of the Old World． ln their
study， however， no examination of fungous infections
was d6ne． The present resUlts suggested that the血ngi
isol’≠狽??fro回雪he New World（Ecuadori狐）leishmania－
sis pdtients belong to a group with a exiremely low pa－
thogenecity． They， therefore， seemed to have no active
role on the establislm｝ent and course of leishmaniasis
lesioRs． However， in order to elucidate a more detaiied
role of血ese fUngi on血e置esions，個｝er investigation is
required．
＊ Fourty－seven （90．490） of the 52 subjects were posi
  tive for one or more fungi．
Comments
Katsutaro Nishimoto．
Ricardo Almeida
Vicenta V． de Coronel
Shigeo Nonaka
Yoshihisa Hashiguchi
  By the cu症ent study， it was clarified that血e cutane－
ous lesions of leishmaniasis patients in the endemic area
were quite frequently contaminated・by fungi． The mi－
croorganisms isolated in the present examination were
represefitatiyes of those found commonly in the envi－
ronment， except some species of （la ndida which are
also commensal me，mbers， in the． human body．
  The majority of the microorganisms observed， except
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Chapter 8
Leishmaniasis in Paraguay
1． An Epidemiological Survey of Leishmaniasis
         in an Endemic Area of Paraguay
ABSTRACT． A study was performed of the epidemiology of leishmaniasis in a newly establishe．d
community in south－eastem Paraguay． A total 6f 149 personf， out of 172 inhabitants， were examined
by clinical， parasitological and i皿皿unological（skin test）meth《）ds． Eighty－eight of the examinees
（59．190 were clinically positive fot dermal und nag． al （mucosal） lesioAs er dermal scars， while 74
（49．79cf） w． ere pos．itive by leishm」anjn skin test． Of the 88 persons， 66 （75．090） showed positive for
both leig， hmanial ’（dermal and nasal） signg， and skin test； in this g， tudy， therefore， these subjects were
considered to be leishmaniasis patients． Most of the patients exhibited a single dermal lesion （60．890），
Serioug， mucosal （nasal septum） lesions were observed in the following 41 subjects including two with
los． s of nasal septum； eight with ulceration； and 31 with erythema． ln this community the persons who
had dermal’@ nd／or nasal problems had been treated with Glucantime＠， without precise diugnosis， by
parasitological or immunological examinations． The soci－oeconomical and soci omedical aspects of
乙6勲α磁in琵ction ill lhe co㎜unity ls diScussed．
  Both American cutaneous and mucocutaneous tei－
shmaniases are widely endemic in many parts of the
Republic． of Paraguay， lt is， therefore， a considerable
public hサa地problem， especially in the south－eastem
part of the country． 1．ittle information， however， has
been avaiiable on epidemiological features， such as
infection rates of humans， sandflies and wild and
domestic manimals with Leishmania parasites in djf－
ferent endemic areas． Accogding to cases reported in
the country， the clinical manifestations of the disease
differ markedly， from single localized cutaneous le一．
sions to disfiguring ar｝d non－healing mucocutaneous
oneg．， as．well as the visceral form of．the disease， a
systemic int’ection that often causes a death if un－
treated （Boggino and lnsaurralde， 1945； Boggino and
Maas， 1945； Gonzalez and Arce， 1955a， b； Arias et
aL， 1984； Ruffinelli et at．， 1986； Walton， 1987； Mttnz
and Fric・ke， 1989）． These divergences of c－linical
forms m y be due to the Leishmania spccies in－
volved， though the degree of susceptibility of the
human h st may be equally important （Blackwell and
Alexander， ’1986）．
   The diverse n ture of leishmaniasis clearly re－
quir s a divgr e control prggram with specific targets
or each focus of the disease． For this purpose， more
extensive collection of base． line data wiil be needed
with ． regard to the Leishmania ． species infecting hu－
m‘tm ， the sandfly vectors involved and the mammal－
ian reservoir （Hashiguchi and Gomez， 1987， 1990；
Wirth et al．， 1989）． A clinicai decisi6n must be made
whe er or not to treat with drugs of varyiRg toxic－
ity， depend ng on which Lei．shmania is present
（Barker et al．， 1986）． Thus， identificatien of tbe
causative agen  （Leishmania spp．） is very iniportant
with regard o treatment regimens and／or control pro－
grams of the disease ’奄? ch endemic area．
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   In P’araguay， a total of 483L cases were recorded in
1981 and over 1，600 cases were reported in 1982
（Walton， 1987）． Both cutaneous and mucocutaneous
f（）rms afe co皿mon and seem to be associated wi血L．
braziliensis （Grirnaldi et al．， 1990）． Diffuse cutane－
ous leishmaniasis， probably due to L． amazonensis
has also been Teported （Grimaldi et aS．， 1990）． The
．first case of American visceral leishmaniasis known
from Asuncion， Paraguay （Migone， 1913． ）， but the in－
fection was probab，｝y acquired in Brazil， Later， how－
ever， Boggino and Maas （1945） reported the first case
of autochthofious visceral leishmaniasis in the coun－
try based on observation of amastigotes in liver and
spleen sampies from a Paraguayan patient．
    In the present paper， we report the results of a
study in which we examined subjects living in a
newly established community in a dense tropicat for－
est near the Brazilian border．
Materials and Methods
Study area．
  The current study was carried out during July and
September 1989 in Lim6y （24050’S； 54050’W）， a
newly establif hed community of 172 people， which is
situated at 450 m above sea level in the Department
of Alto Parana in south－eastern Parqguay， near the
Braziliafi bofdef （Fi’g． 8．1．1）． ln this region， the
population engorged in agriculture is dense， because
of the feTt，ile terrain． Almost all of the houses in the
ar｛ a are surrounded by dense primary tropical forest
（Fig． 8．1．2）． The houses are wooden structures that
present no barrier to the entry of sandfiies or other
bloodg， ucking insects． The community was founded
in 1986 by immigrants from different regions of Para－
guay and Brazil． The local people cuttivate cassava
（yucca） and maize after felling the surrounding pri－
mary forest． Their livestocks consists of dogs，
horses， cattle， pigs and chickeng． ．
Subjects．
  In the exami蝋ion of inhabitants， qucstio皿aires
were prepared to record Period of residence， origin
oc upa ion of each person， history of血e disease
and leit hmanial dermal and mucosal lesions （loca一
傾on， size， type， number and onset）， treatme飢etc． A
total of l49 persons（59 males and 90 fe皿ales）were
examined in the present study． The majQrity （70．5％）
of persons examined had immigrated into the com－
munity wo years previously． Their age composition
was as fol｝ows： ｝ess than 10 years old， 55 （23 males
an 32 ． emales）； 11－20， 50 （22 males and 28 fe－
les）； 21－30， 24 （10 males and 14 females）； 3一 1－40，
12 （5 rrialeg， and 7 females）； and 41 or ever， 8 （3
males and 5 females）．
   In this community， one person who had receiyed
short－term paramedicat training was actjng as a
health volunteer to treat leishmaniasig． patients．
When someone with dermal or nasal （mucosal） prob－
lems came for treatment， he gave intramuScular injec－
tion of GlucantimeO （megluinine antimofiate） without
．performing any pfecise diagnog， is by parasitological
or immunological metlhods． Thus，． almost a．ll t．he sub－
jects examined in the present study had been trcai．ed
with Glucantime＠．
kin test．
  Leishmani．a panamensis （MHOMfPAf7 ，i fLS94 pro－
vided by r． P． Desjeux， PDP， WHO） was cultured
with P n’s medium （Pan， 1984）． A soluble antigen
used for the skin test in this g， tudy was prepared by
the method of R ed et al． （1986） and slightly modi－
fied （Furuya et al．， 1989）． Leishmania promastigotes
we e harvested and washed （1，000 x g， ・10 min， 4bC）
five times with phosphat．e buffered saline （PBS）， pH
7．2． A ter the final wash the parasite peltet was resus－
pe ded in five volumes of distilled water， immersed
in ac tone－dry ic・e， and thawed in tepid water． The
freeze－thaw procedure was repeated 10 times． The
disrupted parasites were diluted in approximately 10
v lumes of PBS， centrifuged at 10，000 x g ，for 3． （｝ min
at 40C． Tie supernatant was adjusted to 250 g，g protein
concentration per ml after filtration through a sterile
O，45 pt millipore filter （Millipore （1）o．， Mass．， USA）， and
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Figure 8．1．1． Outline map of the Republic of Paraguay， showing study area， Lim6y， Departfnent of Aito Parana，
‘dlid other related localities．
lyophilized as skin test antigen． The iyophilized fi1－
trate was adjusted to the desired concentration with
stenle PBS． The antigen was in．jected intradermal｝y
in O．1 mi （25 pg protein concentration） in the fiexor
sur血ce of出e forearm． Induration size of more than
5 mm at the site 48 hours after injection was consid－
ered to be a positive reaction based on the LTriteria
employed by Reed et ai． （1986） and Furuya et al．
（1989）， 一
Srnear and cugt“re materials from active lesions．
   Smear samples were taken from the margins of
active de㎜al Iesions， and血en stained wlth Giemsa．
Saline agpirates using 27－guage need｝es from these
lesions were cultured in vitro （Hendricks and Wright，
1979）． No such trials were made on active nasal le－
sions， in order to avoid discomiorts to the patients．
The in嘘ro culture medium used was slight豆y Inodi－
fied from that reported by Walton et al． （1977）． This
was prepar  from 40 g Difico Blood Agar Base
（Code B45， D fico Laboratories， Detroit， Michigan，
USA） per 1，000 ml distilled water with 209e defibri－
nated rabbit blood． Two ml of melted media were
poured into ac  tube， and the tubes sealed with rub－
ber caps． The bleod agar slants were left・at room
temperature for several hours to allow formation of
condens tion fiuid， and then stored at 4aC until used．
When cool， an overlay of sterile saline （O．990） was
added to each tube． Two drops ot’ 2090 geBtamycin
were also added to combat microbiai contamination．
Results
   As shown in Table 8．1．1， of a total of 172 inhabi－
tants 86．790 （149： 63 males and 86 females） were
exam ned clinically， parasitologically and immunol－
ogically （by performing leishmanin skin－tests）．
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鱗Figure 8．1．2． An area， Lim6y， Department of Alto Parana， Paraguay， very close to the Brazilian border， highly
endemic for both cutaneous and mucocutaneous leishmaniasis． A （above）， houses newly constructed after felling a
dense primary tropical forest， and its surroundings． B （below）， persons came to the examination performed at a
small health center．
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1－g．ighty－eight （59．19”） had active lesions． （dermal and
nag． al signg． ） or dermai scars， indicative of cut‘aneous
and mucocutaneous leishmaniasis． All of these sub－
jects had beeri treated with GlucantiMe ＠； 74 （49；790）
were pog， itive for skifl test （Table 8．1．2）． There was a
slight （age一 ，and sex－related） difference in ・the pres－
ence of active lesions er scars and in positive skin
test results； infection increased with age and more
males were infected than femalcs， which suggests
that exposure is related to o’ccupation． The correla－
tion between leishmanin ’skin－test results and the
presence of active lesions or sc・ars is shown in Table
8．1．3． ． Sixty－six of 88 subjects （75．09（o） with act．ive
lesions or scars gave a positive result to the skin test，
although oniy 2 （O．3t 90） had active dermal lesions， but
no乙．eishmanila amastig｛｝tes were seen in sIained lm－
pression smears， or promastigotes demong． trated in in
vitro cultures． Eight of 74 people （IO，89e） with posi－
t，ive skin tests lacked demonstrable ac・tive lesions or
scarg，． ln thig． study， therefore only the 66 subjects
positive for both leig． hmanial g， igns and skin tests，
were considered to be ieishmaniasig， patients．
   Most of these 66 people （59．29e） had become in－
fected within i2 months of their arrival in the present
community （Lim6y）； 26C／c within 13－24 months ef
birth or immigration； and 14．3． 0／o after 25 menths or
more． All of theg． e subjects had been treated with
Glucantime’9 and had dermal scars when examined
（July and September， 1989： dry season）， suggeg， ting a
relatively short peTiod of ulceration （mean： 9 months；
range 2－24 months） from the onset． Four cag． es
（7．3erc・） had ’had two years of dermal ulceration， ai－
though 28 （50．99e） had less than six months． The
patients had from ene to seven active lesions or scars
（single， 60．390； 2， 16．2％； 3， 11．890； 4， 4．490； 5， 2．990；
6， 2．990； and 7， 1．590）． The lesiong． ob． g． erved were
cut．aneeus or mucocutaneous types． Twe patients （a
married couple） with positive skin test had com－
pletely lost their nasai septa （Table 8．1．4） and their
lesions were clinically still active at the time of ex－
aminationl The husband （1 6 years old） had suffered
cut‘dneous leishmaniasis 18 years ago， while his wife
（3L O y ars ol ） had been infected・22 years previously
in Caag aZ6， Paraguay considered a hyper－endemic
area for L ishmania； both of them had received
Glucantime＠ treatmcnt before．
   In dermatological examination， the leishmanial le－
sion seemed to appear as a small，． painless papule at
the onset， which then ulcerated and was healed with
GIUcantim ＠ treatm nt． Later， however， these sub－
jects wit car ee皿ed to reveal ulcers and erythema
of the nasal septum （Table 8．1．4）． ln ．Table 8．1．4， it
should be emphasiz d that out of 75 subjects with
negative skin tests， 40 （53．390） revealed erythema of
nasal septum and all the subjects had received intra－
muscular injection of Gluc．antime＠．
  The ocation of lesions observed is depictcd in Fig．
8．1．3．． The active lesions or scars of the 66 subjects
positive for skin tests were main］y located on the ex－
posed body surface （｝ower extremities， 54．8’％； upper
extremities， 23．8％； face， 10．3．90）， although a few
（11．190） were fdund on the trunk of the male sub－
jects． This result suggests that the vector sandflies in
the ar a prefer to bite lower parts of the body ex－
posed． A preliminary sandfiy collection ug． ifig human
bait and S annon trap in the area revealed the pres－
ence of seven species， i．e．， Lettzom．v． ia shannoni， Lu．
wkitntani， Lu． intermedia， Lu． migonei．， Lu． cortetez－
zii， Lu． w lkeri and Lu． longispina； the first two spe一一
ies were predo． nant （see Chapter 8．2）．
   The size of 126 dermal lesions（且eishmanial Scars
and active lesion ） observed in 66 patients （positive
for both dermal lesions and skin tesO ranged from 5 x
5皿mto 35 x 35 mm；namely，5x5m皿一10 x IO
mm， 33．790； 11 x 11 mm 一20 x 20 mm， 42．4％； 21 x
21 mm－30 x 30 mm， 17Ago； and 31 x［1 mm－35 x
35 mm， 6．590．
Discussion
  This． a「ticle．．docyPaent・ah垂gh・at・・f l・脚・n童91
infection among inhabitants of a community estab－
lished in a dense primary tropical forest of south一
13．3．
Tabie 8．1。L Dermatological． examina“ons and skin tests（ST）of 149 subjects in a leish皿aniasis－
endemic area， Lim6y， Department of Alto Parana， Paraguay
Age No． examined No．（90） ＋ for signs Ne．（9e） ＋ for ST
total malefemaletotal m組e． female total malefemale
O－10
11－20
21－30
31一
55
so
餌
oo
23
z
10
 8
32
14
12
23 （42）
31 （62）
17（71）
17 （85）
15
11
9
8
 8
20
 8
 9
21 （38）
23． （46）
17 （71）
B一 （65）
10
’1 1
8
6
1重
12
9
7
Tota11．49 緬 88 （59） 43一 45 74 （50） 3L 5 39
Tabl’e 8．12． Results of skin test （ST） in 149 subjects in a leishm‘ani asis－endcmic area， Lim6y，
Department of Alto Parana， Paraguay
Age No．
tested
No． ＋
for
ST
（90）
Male
＋／tested
（％）
Female
＋1tested
（％）
O一’lO
11－20
21－30
3夏一
55
50
24
20
21 （3L 8）
23． （46）
17 （71）
13． （65）
10／23（舅）
11122 （50）
 8／10 （80）
6／ 8 （75）
1113． 2 （3L 4）
12／28 （43L ）
9114 （M）
7／12 （58）
Tota1 149 74 （50） 35163 （56） 39／86 （45）
eastern Paraguay． itis assumed that the transmission
of Leishmania was maintained between the vector
and wild reservoir host before the community was
founded． ln the communi｛y， almost all the houses are
surrounded by dense primary tropical forest， suitable
habitat for both the vector and the reservoir host of
Leishmania． Adults engage in feliing and clearing of
surrounding f（）rest with their children， in order to cu且一
tiva e crops． Local inhabitants are therefore exposed
to freque t biting of sandfiies in the area．
 The causat ve organism in this region seems to be
ゑわrazi｛ien is；r cently Grimaidi et al．（199G）typed
the species from hese regions．
  In the present exa血nation， of the 66 subjects who
showed positive f r bo血active lesions or scars and
skin tests， and who had been treated with Glucan一
工34
Table 8・L3 Sum皿ary of the results of physical and
immunotogical（shn圃exam血ations of 149 subjectS，
in a leishmaniasis－endemic area， L加6y， Department of
Alto Parana， 1’araguay
Dermal lesions
十
Total
Skin 十 bo 8 74
test Z；t 53 75
Tota1 88 61 149
Table 8．1．4 Clinical sigRs of nasal septum and skiR test
reactivity of 149 subjects in a leishmaniasis－endemic
area， Lim6y， Department of Alto Parana， Paraguay
CIinicai No． among No． amongsigns skin test skin test
               ＋ （90） 一 （90）
Loss of
nasal septum 2／74（3．） 0／75
Ulceration of
nasal septum 8n4 （ll） 0175
Erythema of
nasal septum 3L 1／74 （42） 40／75 （53）＊
’ All the 40 subjects had received Glucantimee injec－
tion for several days； these erythema seemed to be
caused by other iirifectious diseases．
timeO， 64 had dermal scars， suggesting past infection
with Leishman ia， The remaining two subjects had
active dermal lesions， but they were negative for the
parasite in smear ’唐垂?モ奄高?獅?and in in vitro culture．
These negative results would be caused mainly by
the treatment of patients with G｝ucantime＠． The sec－
ofidary infectiofis also liighly affect the results of mi一
cr scepical ex minations ot’ clinically suspected cu－
taneous leish皿aniasiS lesions， cauSing negative re－
sults of 45．690 in such cases （Edrissian et at．， 1990）．
   Among eight （10．8％）， 4 males and 4 females， out
of 74 subjects positive for skin test， no dermal lesions
or scars were found． A proportion of these negative
results may be due to mis－diagnosis and the over－
looking ot’ dermal lesions covered by clothing， since
血esensitivity and specificity of the present乙eishma－
nia antigen is very high （Reed et al．， 1986； Furuya et
al．， 1989）． On the other hand， 14 of the 88 〈15．99e）
persofls with qpparent active dermai lesions or scars
were negative for leishmanin skin test， suggesting
that these were due to other causes such as trauma，
burns and other infectious diseases （bacterial and
funga正infヒ｝ctio且s etc，）．
   In the sub．jects examined， more than a half of iei－
shmanial lesions were located in the lower parts of
the body exposed， suggesting a preferable biting site
of vector sandfties in the area． The biting sites of
vectof sandfiies are different from endemic－area to
endemic－area or ffom species to s pecies． For ex－
ample， in coastal regions of Ecuador the sandfly bit－
ing rate was 26．990 （Hashiguchi et al．， 1984） or
34．290 （Rodriguez and Aviles， 1953） in lower ex－
tremities， while in Amazonian regions of the same
country it was 60．0％ （Ammunarriz， 1982）． ln French
Guia皿a， ti〕e distribution of 636 cutaneous lesions on
the body surface of 201 patients were 31．990 on the
lower extremities，39．3％on the叩Per extremities，
15．490 on the trunk and 13．490 on the face and neck
（Dedet et al．， 1989）． lnformation on the location of
dermal lesions would be usefu1 for reducing a risk of
int－ection of the disease in given endemic areas． The
localization of the leishmanial lesions would also be
influenced by the type of clothing worn （Hashiguchi
et al．， 1984）． The pattems of clothing and localiza－
tion of lesions of patients showed a perfect correla－
tion （Dedet et al．， 1987）． By analizing the location of
dermal lesions on the body it would be possible to
reduce a risk of infectiop． of the disease in given en一一
demic area  a  least to some extent．
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Hg・re＆1・3・ Di・・ib磁・nσf・u鷹・us 1・i・hm曲・i・1・・晦・car・副・1ce・sp・n頓e exp・・ed b・dy・曲ce（へB
and C）． D shows 41 mucocutaneous （nasal） lesions： 2， loss of nasal septum； 8， ulceration； and 3 1， erythema．
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   In the present study area， the persons who had any
dermal or nasal problems had received intramuscular
inject．iong． of Glucantimept over several days without
having precise diagnog． is． Leishmaniasis ig， a great
problem from ｛he socioeconomical and sociomedic・al
standpoints， compounded by difficulties such as mis－
diagnosis， inavailability ef drugs （GlucantimeCD is
very scarce and expensive in Paraguay， especially in
rural areas）， loss of work times （patien’ts may have to
travel long distance for treatment）． ln order to elimi－
nate these problems， adequate皿edical care systems
should be urgently established in each endemic area
oS’ the country， by employing sensitive and field－ap－
plicable diagnostic tools，
Yoshihisa Hashiguchi
Ofelia Arias
J． Domingo Maciel O．
Julio Mansur
Masato Furuya
Masato Kawabata
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13． 8
2． Anthropophilic Sandflies and Leishmania
             Infection in Paraguay
AI3STRACT． Nine species of sand伍es， viz．， Lutlomyia w’漉班α厩， Lu， intermedia，乙麗． sha朋。砿Lza．
mi80nel，ムu．ノ〔lllscheri， L砿pessoai，ゐ麗， corte～8驚麗，五砿walkeri and L肱longispina， were caught， by
protected human bait and Shannon腫ap， in fbur areas hyper－ende血。 for Leis’r．mania in Paraguay；the
first two species were predominant． Hind－gut infections with flagellates resernbling Leishmania pro－
mastigotes were observed only in one specimen of Lu． ve，h itmani with a low infecti，on rate of O．3890 （1
0ut of 266 flies）． Overail infection rate was O． t 690 （1 out Of 615 fiies of all species dissected），
suggesting a iow rate （）f natural infection in Leishmania endernic areas of Paraguay．
   American tegumentary leishmaniases are widely
endemic in Paraguay， eg． pecially in the southeast，
where the human population is very high because of
the fertile terrain． Leishmaniasis is a considerable
public health problem in the countfy， although very
little is known about the details Qf disease transmis－
sion， other than sporadic reports of clinicai cases． A
total ot’ 483 cases were recorded in 1981 and over
1，600 cases were reported in 1982 （Walton， 1987）．
Beth cutaneous and mucecutaneous forms are com－
mon and seem to be associated with Leishm，ania hra－
4’Tiliensis， though a few cases of diffug． e cutaneous
fDrms， probably due to L． ama．”・’onensis， have also
been recorded （Grimaldi et al．， 1990）． Growing con－
cem among the inhabitants ot一 endemic areag， as well
as health officiais in Paraguay prompted the assess－
ment of the sandfiy fauna and their natural infections
with側5伽α撫reported here、
Materials and Methods
   Phlebotomine g． andflies were collected from the
following four areas （Fig． 8．2．1） of southeast Para－
guay where cutaneoug． and／or mucocutaneous leish－
maniasis is highly endemic： 1） Bra7．ilero CU e， De－
partment of Caagua7．6， 2） Cantera Boca， Department
of Caaguazti， 3） Lim6y， Department of Alto Parana，
4） Tava－C D partment of Caazapa． All collectiong，
were made b tween June and September 1989． Two
sampl ng m thods were used to collect sandflies at
each （）f the sites surveyed． These wcre as follows：
1） llluminated Shannon trap （Shannon， 1939）． ln this
sampling method， a 1arge white tent of dimensions
2．0 m x 1．5 m x 1．5 m wag． suspended from four
saplings or tree branches and illuminated from within
by  fluorescent lamp． Sandflies were aspirated as
they landed on the outer and inner walls of the trap．
These collections were made between 18：00－22：00．
2） Protected human bait collectiong． ， Anthropophilic
sandflies were collected as they landed on human
volunteers after dark （18：00－22：00） preparatory to bit－
ing． During each collection t．he volunteers used
tlashlights to illuminate the insects just before they
were aspirated． The majority of the sandflies col－
lected were preserved at low temperature （less than
4“C） ready for identificatidn andlor dissection， and
the remainder were dissected immediately after col－
lection．
   In c）rder to search fbr Leishmania pro皿astigotes，
dissections of female sandfiies were made by the
method of Johnson et al． （1963L ） with a slight modifi－
ation （Hashiguchi et ag．， 1985）． The internal organs
wer  coyered by glass cover slips and then examined
microscopic lly a  x 400． Sandfly species ide飢ifica－
i ns were made at the time of dissection by observ一
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Figure 8．2．1． Map・of Paraguay showing 4 sandfly’collecting’ sites and other related localities： Brazilero Cue，
Department of Caaguazti； Cantera Boca， Department of Caaguazti； Lim6y， Departrnent of Alto Parana； and Tavai，
Department of Caazapfi．
ing the spetmathecae and’cibarial armatures． For the
purpose of taxonomical examinations， furthermore，
c’?窒狽≠奄?speciinens （both males and females） were pre－
served dry and then boiled for three minutes in a 590
solution of NaOH or KOH and placed in 1090 phenol
for identification under the microscope． Cleared and
identified specimens were血ounted pemlanently on
glass slides in Canada balsam．
Results
   Atotal of l，393 sandf【ies were collected from血e
four study sites， of which 778 w’ere used for taxon－
omieal examinations， while the remaining 615 were
processed to dissections in order to detect Leishma－
nia pro’高≠唐狽奄№盾狽?刀D As shown in Table 8．2．1， five
species of the genus Lutzomyia， viz．， ’Lu． wh itmani
（Antunes ＆ Coutinho）， Lu． intermedia （Lutz ＆
Neiva）， Lu． shannoni （Dyar）， Lu． migonei （Franca）
and Lu  fischeri （Pinto）， were found to be rrian－biters
in areas endemic for Leishmania in Paraguay． These
species were caught at the following frequencies： in
human bait collections，加． whゴ朔α痂，78．3％；L麗。
fi’scheri， 6．790； Lu． intermedia， 5．1％； Lu． shannoni，
5．190； Lu．． migonei， 4．890； and in ShannoR trap coliec－
tions， Lu． intermedia， 53．290； Lu． whitmani， 24．490；
加．shanno砿15，1％；加．惣。鷹55％；副ム扉．廊一
cheri， 1．890． ln addition， small numbers of four other
Lutzom．yia species， i． e．， Lu． pessoai （Coutinho ＆
Barretto）， Lu． cortetezzii （Brethes）， Lu． walkeri
（Newstea ） and Lu． tongispina （Mangabeira）， were
also caught， for a totai of nine antlli；opophilic species．
Of the 615 female sandfiies dissected （424 frQ． m pro－
tecte  hum‘an bqit and 91 from Shannon trap）， only
one specimen （O．1690） was positive for leishmanial
promastigQtes s sPown in Table 8．2．2． This positive
sand且y was observed among 266 L那。 w削襯αηゴco蛮一
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lected from human bait in a hyper－endemic area （Bra；’
zilero Cu6， Department of Caaguazti） of the disease
（O．3．890 of those collected）． The parasites were
mainly localized on the hind－gut． Unfortunately， in
i’i．tro cultivation of these parasites failed beeause of
contamination， However， the promastigotes found in
Lu． M？h itman i wereL morphologically si血ilar to L2ish－
mania． Nevertheless the findingf of the current study
suggest that natural infections of Paraguayan sand一
献eS WithムeiSltmania ocCur at a very lOW rate even in
areas hyper－endemic for Leishmania spp， infect．ing
man．
Discussion
   In thc current study， nine Lutzonzyia species， i． e．，
L麗．腕f伽α庇ムu，i12teT’アチzediα， L肱s’za朋。砿翻．
惣0鷹L肱ノ’ischeri， Lu． pe∬0αi，加， corte～頗ど，乙U．
ve’alkeri and Lt｛． tongispina， were caught by human
bait aiid／or Shannon trap collections； all of these spe－
cies were．R）und to be an血ropophiiic In a previous
survey of the Paraguayan sandfly fauna， Vianna Mar－
tins et al． （1978） listed eight species， viz， Lu． ara－
gaoi （Costa 1．ima） from Aca－Poi， Lt・t． interinedia from
Caaguazti， Chaco， Villa Rica， Lu． longipalpis （Lutz
＆ Neiva） from Villa Rica， Lu． migonei from Asun－
ci6n， Chaco， Lct． pes．goai from Chaco， CaaguazU， Lt｛．
sha朋orl．’（正ocality n（）t mentioned），五麗．職惚rゴfrom
Cerro Pero and Lit． wh． itmani from Caaguaztf． Fur－
thermore， in this couRtry one other species， Lu． mon－
ttcola （Costa Lima）， had bL een recorded from Leish－
mania－endemic areas （Gonzalez and Queirolo， 1955）．
Recently， a preliminary study was performed on man－
biting sandfiies in an area endemic for Leishmania， i．
e．， Tavapy II， Department of Alto Parana， near the
Parana river， and three species， i． e．， Lu， intermedia，
Ltt． whitmani and Lt｛． migonei， were caught （Arias
and Ayala， pers． cornmun．）． Thus， the sandfiy fauna
of Paraguay seems to be very poor as compared with
other South Americ・an countries． ln the present fiy
collection， three species， Lu． fischeri， Lu． cortetezzii
an  Lu． long’奄唐垂奄獅＝C ’were recorded for the first time in
Paraguay．
  As to natural infections of sandfiies with leishma－
nial p omastigotes， only one of the加． wh itmani fcン
males dissect d was positive， showing a very low rate
（O．1690） in t tal． This sandfly species has already
been i．獅モ窒奄高堰D獅≠狽??as．avector of乙eishmαnia in BraziI
（Arias and De Freitas， 1978； Lainf on and Shaw，
1979； Yourig and Lawyer， 1987）． Because of con－
tamination of the sample from this posttive fly， no
ch racter zation of the parasite was possible， al－
though Grimaldi et al， （i990） recently typed L． bra－
z，iliensis isolated from patients residing in these en－
demic regions of the southeast Paraguay． More de－
tailed investigations should be． performed in the fu－
ture， in order to inc・riminate the vectors ot’ Leishma－
nia in the ar as of Paraguay endemic・ for the Parasi．te．
Yoshihisa Hashiguchi
Tom Chiller
Alba lnchausti
Masa｛o Kawabata
J． Bruce Alexander
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Table 8．Z．1． Phlebo｛omine sandfiy collection from 4 study sites endemic for leishnianiasis in Paraguay
Locality＊ Fly collection
Human b ait Sharmon trap
Lutzomyia spp．＊’ malefemaletotal malefemaletotal
Brazilero
Cu6
L房．whitnianゴ
Lu． intervnedia
Lu． shannoni
L砿〃zi80’ieゴ
Lu． ．fischeri
8
3
0
15
0
［23．
18
14
 4
29
3．3－1
21
14
19
29
18
68
42
 7
 4
58
85
 5
10
 2
76
153
47
17
 6
Sub－tota1 26 388 414 13．9 160 299
Ca皿tera
Boca
Lu． whitm．ani
乙翼．in～lermediα
Lu． shannoni
2
0
4
7
1
4
9
1
8
 1
15L
3
6
4
0
7
9
3
Sub－tota1 6 12 18 19 10 19
Lim6y Lu． whitmani
下賎．inteTmedia
L屍．shannO泥i
Lu． migonei
o
o
o
o
o
o
o
2
o
o
o
2
1
1
2
0
1
1
2
0
Sub－total o 2 2 4 o 4
Tava－f 乙砿（ntermediα
Lu． migonei
o
o
o
o
O
o
1
2
tg
o
20
 2
Sub－total o o o E 19 22
Tota1 3．2 402 434 165 189 3－44
＊ Number of capture （during 18：00 and 22：00） in each locality： 4 in Bra7．ilero Cue； 2 in Cantera Boca； 1 in
Lim6y； and 1 in Tava－i．
＊＊ The sandflies were identified based on 778 specimens treated with NaOH or KOH and phenol．
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’rabie 8．2．2． 1〈esults ot’ the sandfi y dig． section to search for Leishmania promastigotes
infections
I．ocality Species
Tava一一f L“． shannoni
               乙郡，in’6nnθdゴa
               ム房．whi’mani
               ムエム、fisc’～8ガ
Typc ot’ No． No．col lection examined infected （cro）
Human bait＊ 55 OLight trap＊＊ O OHuman bait’ ZS OLight trap O OHumari bait 27 OIAght trap O OHuman bait 1 OLight trap O O
Brazilero
Cu6
乙‘f．、Y’～α躍〃0刀∫
Ltt． intennedi．a
ム置’．w血ど’〃lani
ムu．．．が、s’cheri
Lu． migonei
Cantera
Voca
Lim6y
Total
乙tt．3’zannOni
Ltt． intermedia
ム灘．w’zど〃zzani
Lt｛． fisclzeri
ム麗，P6ssoaゴ
Lu． slzaiinoni
Lu． intern’iedia
Lu． ’rt’hiitinani
Lt．‘． nt・’8‘ノneゴ
Lu． cortelez，〈”，ii
Lu． walkeri
乙肱’on，gispin．α
Human b麟
Light trap
Human bait
I．．ight trap
Human bait
Light trap
Human bait，
Ligh電．吐rap
Human bait
Light trap
Human bait
Light trap
Human bait
I．ight trap
Kunian bait
1．ight trap
Humaii bait
Light trap
Human bait
I．．ight trap
Human bait
Light trap
Human bait
I．ight trap
Iluman hait 30 O
I．ight， trap O OHuman bait． eni 01．ight trap 38 OHuman bait 266 1（O．3， 8C／o）
Light trap 2（） OHuman bait B O
I．．ight trap 1 OHuman bait 6 O
Light， trap 3． 0
                4         0
                5         0
                0         0
                1         0
                6         0
                0         0
                1         0
                ．o 0
                1         0
                且        0
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’ Protected human bait collec・tion； ＊＊ Shannon trap collection．
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Summary
   The current text dealt with the results of field and
laboratory studies deri ved from surveys conducted dur－
ing 199e and 1991 in the Pacitic lowlands and Andean
highlands of Ecuador． All the data and materials ob－
tained were analyzed from the view of parag． itological，
entomological， immunological， molecular biological，
clinical and pathological points． ln addition， informa－
tion on thc epidemiological and entomological features
o．f Paraguayan leishmaniasis hag， been given briefly，
The results meRtioned are summarized as follows．
Findings on Andeaii teishmaniaLyis and its ecolog＞，
   Un口l more rccently， the only forni of ieish皿aniasis
in the Andes was considered to be Peruvian uta caused
by Leishmania pernviana． However， in 1996， we have
discoveted another type of leishmaniasis in the Ecua－
dorian Andes which has a completely different species
of causati ve agents and vectors frem those of Peruvian
uta． ln this text， we briefly reviewed Andean leishma－
niasis inciuding uta and revised an ecological model of
the disease血the Andean platcau． Fufthermore， in this
text autochthonous Andean leishmaniasis caseg． were
reported from two regions ot’ Ecuador， Huigra （1 ，3． oo m
above sea level） and Alausi （2，300 一 2，50e m a．s．t．），
Department of Ch imberazo． ln the areas schoolchil－
dren， domestic dogg． as reservoir host ’tmd vector sand－
flies were examined： 18．99） of the 122 children from
Alausi showed positive for both leishmanin skn test and
dermal scars；12．89e ofthe 58 dogs from the same site
revealed a high ltlLISA value； and Leishmania parasites
were isolated from Lutzonryia ayacuchensis caught in
both sites， Alausi and Huigra． The parasites were also
isolated from two chil’dren （one and two year－old
females） iiving in Huigra．
（see Chapters 1， 4． 1 and 5．1）．
tum一一table type pulsed field gel electrophoresis （PFGE）
apparatus． A tota1 of 18－21 chromosomes from 200 kb
t  over 1，100 kb were resolved， depending on the Leish－
mania isolates． The PFGE revealed species－specific
DNA karyotypes． The observed karyotype variationgL
among isolates from distinct regions appear to reflect
the species dive sity of Leishmania in the New World．
Pely era e chain reaction （PCR）’ techniques have been
applied for detection ot’ Leishmania DNA， ug． ing synthe－
sized oligonucleotide primerg． derived from L． brazilien－
sis． The prirners used dit’ferentiated L． hrazitiensis
complex from L． mexicana complex or． Trypanosom．a
spp．
（s e Chapter 2．1 and 2．2）．
Vector entom ol ogical findings
   Bit ng activi ty and Leishmania infection ef sandfl y，
Lutzonqyia spp． collected by four different methods were
exami ed， especiaiiy in relation to parous rates． The
higher paroug． rates produced the higher Leishmania in－
fection ates． Sandflies caught d面ng！a食er dawn tended
to posse s more suck－like ovarian follicleg． than those
collected during／after dusk， A strong possibility of
transmission of L． panamensis to man by the bite of Lu．
hartm nni or Lu． trapidoi was discussed， based on the
infection f one （J．B．A．） of our research members dur－
ing a san ．tly collecti皿g trip， The sandfly fauna of each
of nine sites endemic t＋or Leishmania was sampled using
a variety of collection methods． A total of 30 species
were coilected and hree of them， recorded for the firg． t
time in the country． The genus VVaritaya was also re－
corded in the c・ountry for the fust time， represen・ted Wa．
phlebot manica． The known ranges ot’ 23 species were
increased by 36 new province records．
（see Chapter 3． ．1， 3．2 and l ．3）
Mo lecula r hiolog ical ．fin dings
  Karyotypes o’f L． mexicana， L． panamensis and L
mqjor－like parasites from Ecuador were analyzed by a
Clinico－epidentiologicatfindings on the disease of
lowland
 A total ef 1，296 leishmaniasis cases diagfiosed at the
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outpatient facility of the national institute were thor－
oughly reviewed． All the caseg． were from rural areas ｛’）f
the 1’）e’ partment of Manabi， the 1’acitic c・oastal region en－
demic for cutaneous leishmaniasis． The majority of
cases occurred between 1989 and 1990． A markedly
high rate of onset tim¢ was found in the period t’rom
August to October， just befbre血e beg血ning of rainy
seasQn； the period was estimated as the main time of
transmisg． ion of the disease in the area． An cpidemiol－
ogical and clmical study wag conducted in a leishmania－
sis－endemic area， San Sebasti愈1（Ciento Tres）， Deparレ．
ment of Manabi． Clinical forms of the disease in the
area were described in detail； lymphnode swetlings
were seen in halfo’f the 143． subjects examined， shewing
a more frequent occurrence in male than ’in ’female．
Bacterial and fungal iloras in suf pected Le・ishmaiiia ul－
cers of patients from the endemic area were also studied
preliminary， in order to evaluate their infiuence against
the natural course of cutaneous leig． hmaniasis．
（see Chapters 5．2， 7．1， 7．4 and 7．5）．
’，iρh．加層μ12α．rθη珊’6ア。．gα励侃’伽〃’zgs
一’ n” ””” ””’ ’ ’ ’” ’’”1’ ””J’ ’ U
  Specimens of both the nose and footpads of golden
hamsters infected experimentally with L． me．xilcana
from Ecuador showed l arge numbers of amastigotes
with extensive infiltration of histiocytcs， tymph（rcytes
and some extent of neutrophils， eosinophils and plasma
cells． A number of mast cells were prominent in the
upper and lower dcrmis of granulomateus lesions．
Amastigotes were found in the macrophages inside the
large parasitophorous vacuoies， mostly at the central
part of血e lesion． Regula； des tuction （）f parasites was
observed within macrophages in all the cutaneous and’
visceral sec．tions indicating the phagocytizing role of
thet e c・ells against the Leishmania parasiteg． ． Ultra／gtmc－
tural observations on the cutaneous lesions of three pa－
tients with leishmaniasis were also petforme，d． Lympho－
cytes were in”close cont，act with Parasitized macrophage
as well as directly attached with the parag． ites， Amasti－
gotes were confirmed in the epidermis where lympho－
cytes and other mononuclear cells were present near the
parasites． Amastigotes were also observed in ar1d be一
tween he keratinocytes， and wcre attached with lym－
phocytes．
（see Chapters 6．1 and 7．2）
F’indin，gs on the’reatme’‘∫qノ’cutaneOUS’ei吻1，ania・sis
  L ishmanicidal activity of paromomycin， meglu－
mine antimonate and mercury chrome was evaluated in
vitro and i v i，o for the purpose of the topical applica－
tions to American cutaneous leishmaniasig， ． The reg， ult
obtained showed that paromomyc・in and merc・ury
chrome are otent chemotherapeutic agents for the dis－
ease． Howev r， in this experiment no obvious synergis－
tic i nhibitory etJfect ot’ meglumine antimonate on the
promast gote proliferation in vitro was ，observed． ln S‘an
Sebast an （Ciento Tres）， Department of Manabi， Ec・ua－
dor， a total of 11 2 cutaneous leishmaniagis patients were
cruit d f（〕r lhe topicahreat皿ent with two types of
m dications， vi．7．， paromomycin ointment and meglu一
Tnine antimonate pius mercury c・hrome solution． The
result indicated that paromomycin ointment may bc
quite ug， eful for ulcerative iesions， but not so e’1’fectiye
against non－ulcerative lesions． Meglumine antimonate
 v                                                                v
plus mercury chrome solution seemed to be also effec－
tive for ulcerat  ve lesions， f howing more marked early
dryness ofthe ulcers compared with the・ eintment．
（see Chapters 6．2 and 7．3）
F∫π伽g30η伽Pαrα8z‘αyαη観3伽α磁・5’ is
  A study was perf（）rmed of出e epidemiology of leish－
maniasis in a newly stablished c・ommunit，y in south－
ea em Paraguay （1．im6y， Department of Alto Parana）．
59．190 of the 149 subjec・tg， examined revealed clinic・ally
positive for derinal and nasal （mucosal） lesions or der－
mal scarg． ， while 49．79fo showed positive for leishmanin
kin test，． Se・rious mucosal （nasal septum） lesiong， wcre
observed in e t“ollowing 41 subjec・ts including two
with t ss Qf nasal septum； eight with ulceration； atid 3 1
with erythe ． ln th  community visited， thc pers． ons
who had dermal and／or nasal problems had been treated
with GlucantimeCab， without precisc diagt｝osis， The so－
cioeconomica and s， ociomedical aspects of一 Letshmania
inf ction was also discussed in the text． ln 1’aragyay，
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nine specics of sandHies，ムε旋。πzy∫αspP． were caught
by protected human bait arid Shannon trap， in four areas
hyper－endemic for leishmaniasis． By the dissection ef
615 sandfiies in total， a hind一．g．ut infection with promas－
tigotes indistinguishable from Leishmania was found in
one （O．4｛70．） ou｛ of 266 LL｛． whitmani， suggesting a very
low infection rate of vectors even in a hyper－endemic
area．
〈see Chapter 8．1 nd 8．2）
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1． An Epidemioiogical Study of Leishmaniasis in a
     Plantation”Cooperativa 23 de Febrero”
           Nevvly Established in Ecuador
Yoshihisa Hashiguchi， Vicenta Vera De Coronel
          and Eduarde A． Gomez L．
ABSTRACT． An epidemi｛）logicat study was performed on leishmaniasis in September 1982， in a
plantation ”Cooperativa 23， de 1；’ebrer（）” newly established in the region of AndeaR slope in licuador．
The first immigrati（）n of inhabitants in this plantation Started from August， 1977． Fifteen （15，8e／，） o f
the 95 inhabitants examined were diagnosed as positive for leishmaniasis with utcers （active・ leishma－
nial lesiolls）gn thc skin，1）uring由e period betweeii l 977 and．1982， aωtal of 57（60．0％）（》f 95
exanlinees have g， uffered t士。田thc disease． Regardless to age and sex， leishmanial inf℃ctions occurred
almog． t evenly． The result． indicated that the transmission of teishmaniasis had been occurrin．g． in・ a wide
range of working and housing areas in the plantation． ln most ofthe active patients， the onset occurred
in July or August． The iength of time between immigration and the onset of leishmafiiasis ranged
’from 3 to 5， 9 months， mostly 9 to 36 months in those with active leishniani・al lesions， A large number
of leishmanial lesions were located on the upper parts of the body exposed，
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levista Ecuatoriuma de Higiene y Medicina Tropical， E 4， 1984， 1－20
2」nf¢cdon N漁ral de Ph量ebotomus con Promastigotes
          de Leishmania braziliensis en una Area
         Endemica de Leishmaniasis en Ecuador
Vicefita Vera de Coronet，YQshihisa Hashiguchi， Eduardo
A． Gomez L， Tatsuyuki Mimori and Masato Kawabata
ABSTRACT． En el curso de nuestro estudio sobre el mecanismo de transmisi6n de la leishmaniasis
en areas enderr｝icas del Ecuador， las primeras fases de la’investigaci6． n se canalizaron hacia las
b6squeda dc las eg， pec・ies de flebotominog， que estarfan desempefiando el papel de vectores de la
enfermedad （L”tzonzyia spp．）， per medio de la disecci6． n de especimeneg． capt．urados picando al hombre
en la fioresta． Hasta la fecha， en el Ecuador， se han realizado algunos trabajos de investigaci6n sobre
lag， manifestaciones clinicas de la efifermedad en los pacientes， y sobre los aspectos tax6nomicos y
eco16gicos de IQs insectos sospechog． os de ser los vectores de la endemia． Sinembargo no se han hecho
inteptos para determinar detinitivamente al vector o vectores principales de la enfermedad， mediante el
hailazgo de la ipfecci6n nat．ural en los insectos incriminados potencialmente．
  Cuando la investigaci6n se encamina a conocer el mecanismo de transmisi6R como paso previo a la
adopci6n de probables medidas de centrol， lo mas importante o prioritario sera siempre cQnocer a los
principales vectores en cada area end6mica．
    En el presente trabajo， ug． ando cebos humanos， los ｛lebotomus． capturados fueron el nacleo de
nuestra atenci6n， desde Julio a Octubre de 1983， en siete di ferentes sitios del area endemica de
leishmaniasis escogida por nosotros， la zona de Ocafia， Provincia del Can’“ar． S610 encontramot dos
especies antropofilicas del g6nero Lutzomyia， en 6sta area de estudio； ellas fueron identificadas como
Lu． trapidoi， y Lt｛． hartmanni， basandonos en las caractert’stic・as morfo16gicas de su espermateca y
armadura cibarial． Un total de 1，452 flebotominos de ambas especies capturadas， fuerQn sis－
temiticamente disecados y examinados en btisqueda de la iRfecci6n natural， y el resultado fue que las
dos resultaron pog． itivas con promastigotes． Los fiagelados observados fueron identificados al mom－
ento como pertenecientes al complejo L． braziliensis， de acuerdo a su aspecto morfot6gico y compor－
tamiento en ei vector， especiaimente su ubicaci611 en el tubo digestivo dei hu6sped invertebrado．
   Al examinar los ejemplares recolectados a di．飴rc飢es ahuras sobre el nivei del mar，350 m，600 m，
950 m， 1，200 m y 1，500 m， Lu． trapidoi result6 ser la especie predominante en los sitios ma’s bajos，
mientras que Lu． hartmanni． lo fue en los lugares mtis altos． De todos estos puntos， encontramos
flebotomus naturalmente infectados con premastigotes de Leishmania， hasta los 1，200 m de altura． La
tfansmisi6n de la ei｝fgrmedad， por tanto， se extiende hasta esta altitud， en el ai7ea．de estudio． Ambas，
Lu． Irapidoi y Lu． hartmanni， visitaroR al cebo humano durante toda la noche， para alimentarse． 1．a
mayori’a de los pic（）s de actividad de los vectores， se encontraren entre las 19：00 y 24：00 hs． Al
disecar a Lu． trapi．doi y Lu． hartmanni， encontramos que los naturalmente infectados， siempre fueron
capturados entre las 18：00 y 24：0e hs， ”o encontrdndose ninguno positivo a partir de esa hora． Eg． te
hecho es atrib． uible al desarroilo del ciclo gonotr6pico， es decir fiebotomus paridas y nuliparas， de一
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ducicndo qu｛． lqs paridas concurrep a pjcar temprang． ’Por otra parte， este fen6meno no pudo obsefva－
rse en Lu． hartmanni， a los 600 m， ya que a．dichQ． nivel la． captura （．lel mismo fue escasa．
   Asi， el resultado de este trabajo de ’inVestigaci6n ha sido el descubrimiento de la infecci6ii natural
con promastigotes del complejO，’LL ・braziliensisl en especies de’Lutzbrn，yia ecuatorianas， pro vez
primera， lo que nos ha permitido automaticamente incriminarlas fundamentalmente como log． vectores
principales de la leishinani’asis en．una zqna e． ndemica．ecuatoriana． ・Ademas una de estas especies， Lu．
hartmanni， no ha sido antes sefialada como vect｛）r． en estudios previos realizados en Centro y Sudamer－
ica， ni conocida con anterioridad en nuestro pai’s， todo lo c・ual deberE confTirmarse minuciosamente
antes del veredicto definitivo， como parte del 1argo camine que nuestro grupo debera aim recorrer
revelando uno a uno los extrafios secretos que ia naturaleza guarda todavia sobre los complejos
mecanismos de transmisi6n de las artropozoonosis， y entre ellas， la leig． hmaniasis tegumentaria ameri－
cana．’
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3． Natural lnfections．With Promastigotes in Man・ebiting
    Species of Sand Fli’es in． LeishmaniaS・is－endemic
                     ’Areas of． Ecuador
Yoshihisa Hashiguchi， Edtiardo A． Gomez L．｝
Vicenta’@Vera De Coronel， Tatsuyuki Mimori
          and Masato Kawabata
ABSTRACT． ln order to determine the vectors of leishmanias’is in Ecuador， 1，054 man－bit’ing sai｝d
．flies fro皿lhe Departinent〔｝f Cafiar were dissected and examined fbr prolnast童gotes．． There were 2
man－biting species， Lu． trapidoi and L“． hartmanni in this endemic area ofthe disease． The infeetion
rates were 7，7％ in the former aiid 3．9％ in the ・latter species， demonstrating the different rates in
various loeaiit．ies・and altitudes of the・ study areas． There was ’an association between ’infection rates
and the time o．f day，． suggesting some connection with biting activity of sand fly species． ln collections
using human bait at 7 study areas in 5 Departments，・6 man－biting species were・recognized， indicating
different dominant species in each area． lt was assumed that the dorn・inant species would play an
important role as the prineipal vector of leishmaniasis in each endemic area． As to specieg， determina－
tion of the present Leishmania promastigotes， suffice it to say that the parasites are Leishmania sp，，
presumablyムbraziliensis s．1．，un副the iso且ates have been 1yped，
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4． Biting Activity of Two Anthropophiiic Species
     of Sandflies， Lutzomyia， in an Endemic
       Area of Leishmaniasis in Ecuador
Yoshihisa Hashiguchi， Eduardo A． Gomez L．，
Vicenta Vera De Coronel， Tatsuyuki Mirnori
          and Masato Kawabata
ABSTRACT。 The b童ting pattems of乙鷹（，myiαt．㎎μ40ゴand L肱’la枷tanni， vectors of leishmaniasis，
were studied using a human bait in an endemic area on the Pacific slope of the Andes in Ecuador． The
results suggest that Lu． trapidoi i s primarily an early biter at dusk， with the fust peak at 20：00－21：00
hours and the second at 03：00－04：00 hours； and that Lu． hartmanni bites more constantly throughout
the night， with a pronounced peak between 23：00 and 24；OO hours． The biting activity， however，
shows a marked variation at each site ahd between different collections at the same site． The activity
and・ the biting places on man are discussed in relation to human infection with leishmaniasis in the
area and the location of lesions on patients，
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5． Leishmania lsolated from Wild Mammals
         Caught in Endemic Areas of
          Leishmanl’asis in Ecuador
Yosh’ihisa Hashiguchi， Eduardo A． Gomez L．，
Vicenta Vera De Coronel， Tatsuyuki Mimori
          and Masato Kawabata
ABS TRACT． ln totai， the following 48 wild mammals were caught and examined for Leishrnania in－
fecti・ons in the tw（） localities， Naranjal （N） and Ocafia （O）： Di．delphis marsupialis， nine in N and five
in O； Tamandua tetradacrv． la， oBe and nil； Choloepus hofuani didactv． lus， one and nil； Sylvilagess bra－
ziliensis， one aiid nil； Das：v． pus novem，cinctus， one aiid one； Sciurus g ranatensis， four and one； Rattus
espinosus， six and nil； R． rattus， one and nil； Coendou bicolor， two and nil； Agouti paca， two and nil；
ひas yp rocta punctαta， two and nil；Po‘．os flavus， eleven and niL Of these anima韮s， only血ree were
positive．f（）r the parasite， namely， one Choloepus h（伽餌’4ゴ4αc酬μ5，0ne of four Sciuア灘ぶ9アanatensis
and one of 11 Potos flavus from Naranjal． Oniy cultures from the liver of these three animais were
positive for Leishmania， those from the spleens being negative． ’ln the light of future planning of
con｛rol measureg． of the dig． ease in Ecuador， it is thought to be important to make a search for the
reservoir hosts in endemic areas． To determine the principal host in this country， however， more
detailed such a work should be performed．
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6． A Revievv of Leishmaniasis in the New Wo．rld with
     Special Referen． ce to ．its・Transmission Mode
                   and Epidemiology
Yos1輩．茸hisa Hasbigoc茸｝i
ABSTRACT． Leishmaniasis is a widespread protozoan disease in the New World．from southern US
at the north to northem Argentina a紬e south． The d孟sease is principally divided into three f（）rms， i． e。，
cutaneog，s， mucQput．ancous and y． isccral ．．，．lei，shmaniasi＄， maiply based on the clinic・al m／anifestations in
patients・ and・on the species of the ca“sativ．e agents， Leishmania． ． The leishmaniases are well，known as
aconsiderable pub星ic he．al．th proりlem in endemic areas of the．disease引出e New World，．．．except for
Canada，・ Chi’ie／ and．， Urguay where no ．such a disease occurs． ln this review， an attempt was made to
understand a global sitvation of the epidemio｝ogy of the ’New Worlq leishmaniasis， laying an emphasis
on ． the pick－up of known endemic areas， yectors and reservoir hosts of．different ． species of the genus
Lqishmania in eaqh， country． From the inforniation published hithertQ， it was found that an intensive
leishmaniasis rese． arch has been made in’ Central and South American countries， such as Belize，
Panama，．・Venezuela and BraziL． The study， however， was・poorly done in many other countries of the
New World， without limiting endemic areas・or deciding’vectors and reservoir hosts of． the．disease． ln
me Present． text， tne．，auMor． e田pn．aslzed on：．a．加turc researc血lmportance．ot ep「demlologlca！ cnaracteHs－
tics including the transmission mode of New World leishmaniases， in order tQ search for． suitable con－
trol measures in each endemic area of different countries． Most of the transmission of leishmaniasis in
the New World have been found in dense tropical rain forests with various species of Leishmania，
sand fiies and mammals． ln such circumstances of endemic areas of leishmaniasis in the New World，
the difficulty of the prophylaxis and control has frequently been pointed out by several investigators．
At the present situation of leishmaniasis research without a suitable vaccine and sufficient epidemiol－
ogical d飢a， oncs have commented that the only con登ol measure f（）r New World leishmaniasis is to
remove all the inhabitants of communities from regions at risk of the disease， or to perform thoroughly
deforestrations around dwelling areas or working places． Past trial s of several control measures， such．
as the spraying of insecticides， destmction of reservoir hosts， application of some vaccines’ and etc．，
were also briefly reviewed i飢he text（ln Japanese with English summary）
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7． Primera Generaci6n de Phl’ebotoirnus de” Laboratorio en el Ecuador．
       El Metodo de Crianza， Mantenimiento y ’su Contribuci6n
                  ・垂Futur・d・置・豆nveSCiga・iρ・．ρ圃∬・a
                         en Epidemiologia Naciop，． al
Eduarde A． Gomez L．
ABSTRA．CT． Dada la importancia que tiene el estudio de la transmisi6n de la leishmaniag． is se
proyect6 y desarrol16 este trabajo， encaminado a la crt’a de Phlebotomus en el laboraterio para trabajos
de experi meiitaci6n． Se captur6 un buen・namero de t‘progenitoras・ silvestres”， y en frascos adec．uada－
mente preparados c（，11． yes6 hUmedo， se las甑slad6 al亜aboratork｝conjuntamente con maChos de l a
misma especie escogida （Lu， trapidoi）， para enc・erraTlos en una camara especiai para la aiimentaci6n y
c（5pula． 1．．as hembras grtividas fueron c．dnservadas en frascos igualme”te acondicionados hasta la
jvipoSici6n， quedando luego log． huevos depositados en los miSmos recipientes， y guardados en c2mata
hUmeda dur‘an’ te el tiempo de realizaci6n de la metamorfos’奄?c・onipleta． A pa tir de 50 hembras
gra’vidas obtuvi mos 1，022 huevos， 706 larvas， 510 pupas y 498 adultos’， quedando despues de Seis
semanas completamente estudiado el cicio evolutivo in vitro de Lu． trapidoi． A paitir de la ec・losi6n
de los huevos las larvas fueron alimentadas con heceg， de conejo secqs y pulverizadas．
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8． Leishmaniasis in Different Altitudes ofi
         Andean Slepe of Ecuador
Yoshihisa Hashiguchi， Eduardo A． Gomez L．，
Vicenta Vera De Coronel， Tatsuyuki Mimori
          and Masato Kawabata
ABg． TRACT． An epidemiological survey was performed in a leishmaniasis－endemic area along high－
way． which was eg． tablished about 15 years ago on the Andean slope of Ecuador； the area ranged from
3一 OO m to 1，500 m above sea level． ln generat survey， 64 （14．3％） of the 446 sub．J’ects examined were
positive for leishmanial signs． ln order to know leishmanial infectiong． in relation to the altitudes o．f
dwelling sites of subjects， analysis was made on 224 children with 5 to 15 years of age． At 4 different
sites with 500 m， 1，000 m， 1，300 m and 1，500 m above sea level， the infection rates of the subjects
from the individual sites were 17．4， 18．8， 5．6 and 8．890， respectively． A s’tatistically significant differ－
ence was recognized between the altitudes， 500－1，000 m and 1，3． 00－1，500 m （O．Ol〈p〈O．05， x2 ＝ 5．314），
but not between 500 m and 1，000 m and between 1，300 m and 1，500 m． Leishmaniai infections of the
children who canie from forest and highway areas were conipared in each altitude． But no significant
difference was feund between forest and highway dwellers at any study sites．
158
Annals of Tropical Medicine and Parasitology， 81 （6）， 1987， 681－685
9． The Relationship between Severity of Ulcerated Lesions
         and lmmune Responses in the Early Stage
          of Cutaneous Leishmaniasis in Ecuador
Tatsuyuki Mimori， Yoshihisa Hashiguchi，
Masato Kawabata， Eduardo A． Gomez L．
     and Vicenta Vera De Coronel
ABf TRACT． The relationship was examined between the severity of ulcerated lesiens and immune
respontes in 19 Ecuadorian patients in the early stages of New World cutaneous leishmaniasis． As an
immunological assay， the humeral immune response was assessed by enzyme－iinked immunosorbent
assay 〈tIJSA） and the cell－mediated response by delayed type g， kin t．est for leishmanial antigen
（1eishmanin test）． There was a statistically significant correlation（r＝0．61，p〈O．Ol．）between the tota互
area of ulcerated lesions and the reciprocal titre of EI．．ISA in identical subjects． However， no signifi－
call．t．l differ閃ρe W．群s obs町ve¢in由e EH＄A titre．between patie凱s with a single lesion and those with
multiple lesiong． （x2 ＝ 7．06， df ＝ 5， p＞O．Ol）． These results suggest that the severity of u．lcerated lesions
relates to the activatioil of both the humoral and cell－mediated immune systemg． in the early stage of
New World cutaneous． ieishmaiiiasig． ．
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10． Studies on New World Leishmaniasis aAd’its Transmission，
               with Particular Reference to Ecuador ，
Yoshihisa Hashiguchi （ed．）
ABg． TRACT． ln the present text， results of field studies on t everal aspects of leishmaiiiasis epidemiol－
ogy in Ecuador are preg， ented． These aspect．s include parasite isolation and characterizatioii， detection
of natural infections of sand flies and mammalian hosts with Leishmania， and evaluation of immunol－
ogical tools in出e epidelniological survey， In additi｛⊃n， current．㎞owledgc of Ecuadorian leishmania－
sis and its endemicity were reviewed． The following points were extractcd from each chapter of thig，
text．
Le励maniasis investigations in Ecuador
   Prior to 1982 the princjpal leishmaniasis research activity in Ecuador was limited to case reports
and／or the treatment of patients in medical centerg， or hbspitals， although some studies of vector
entomology had been doiie by several investigators． Thereafter， transmission studies were initiated by
the present workers， who detected natural infections of sand tlies and wild mammais with leishmanial
paras垂tes加ende皿ic areas． According to the articles published in Ecuador to date， the；e may be three
or four clinical forms of the disease： cutaneoug， cases （CI．）， ca． 9390 of the total； mucocutaneous
（M．．ttL）， ‘v’a． 6 ‘or 79！rv］； and viseeral （VTw） an‘．1． diffL，se cutaneo．us ones （DCIi The 1 as“vw．．e for 1ns have
not’ yet been parasitologically proven in the country． Analysis of the data accumulated in med，ical
institutions revealed that the disease had a country－wide distribution in Ecuador．
Ecology of areas endemic for leishmaniasi．s
    The Andes divide the country into three natural regions： the Pacific coast including the Andean
slope， the Andean and the Amaz．onian region． The ma．iority of leishmaniasis cases reported was from
the Pacific coast， followed by the Amazon． A few cases were al so observed in the Andean highland or
the mid－Andes． In the text， ecol‘）gical features of each region relating to山e mammalian and sand．fly
’fauna， are taken into special consideration in discussion of disease tramsmission．
Parasite isolation and their characterization
   We have isolated eight stocks， five from humans and three from wild mammals， in the present
study． ldefttifications based on results of serodeme typing using monoclonal antibodies revealed that
three of the five from hum’tms are Le． b， panamensis （MHOMIF．C187／GO5， MHOMfF．C／87fGO6 and
MHOMIF．C／871GO7） and al｝ three from wild rnammals are Le． m． amazonensis （MSCI／ EC／87／GO2，
MPOT／EC187／GO3 and MTAMIEC187／GO4）． The remaining stocks froln huπnans requlre佃rther
investigation until they are fully characterized． Results of this vvill be reported elsewhere．
Natural infections qfsandflies and wild mammats
   One spec・ies of Lutzomyia， Lu． gontezi， was added to the list of Ecuadorian leishm‘aiiiasis vectors， in
addition to the two known vector species， trapidoi and hartmanni． With regard to reservoir hosts， one
species， Tamandua tetradacty． la， was newly implicated． Of these other inammal species， Potos flavus，
Sciurus vulgaris amd Choloepus々．4’4ααy伽5， which had already been listed as leishm狐liasis reser一
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voirs， the first two mammalian g． pecies were also positive for leishmanial’parasites in the current study．
Asearch制elshmanlasis reservoir hosts was ais（）made by the imniunological method using counter
immunoetectrophoresis （CIE） in this study． The CIE technique revealed that the tisg． ue extracts （aiiti－
gen） of three arboreal species， Dideiphis marsupiatis， da Iurotn．ys lanatus and Cltoloepus h． didactylus，
reacted immunologically with anti－lei・shmanial serum， producing precipitin lines． ln the first two
mammalian g， pecies， no natural infections with leishnianial parasi・tes have parasitologically been ob－
served． lt was， however， suggested that these immunologically positive mammals play afi important
role as rescrvoirs o／f the disease in endemic areas of Ecuador，
Immunological diagnosis qfthe disease
  The preg， eiit immunolegical tools， skin test and EIJSA， were highly sensitive aiid specific for cuta－
neous and mucocutaneous leishmdiiiasis in licuador． 1；rom the results obtained， it was concluded that
these diagnostic method could be very ug． efu1 in screening of the disease in epidemiological g． urveys．
Eipidemi．ologicalfindings
   Af｝dean ieishmaniagis （uta） in Ecuador was first described frorn the mid－Andes （2，300 to 2，500 m
above sea level）． The suspected sand fiy vector is Ltt． peruensis， which was the only specieg， collected
during our field survey． Ne Leishmania－positive fiy was found among 51 specimens dissected． ln
order to clarify epidemiological featureg， such as hunian， reservoir and vector infections in this mid－
Andes endemic area， a further investlgation will be conducted by the present workers． Bacterial fiora
was isolated from highland and lowland leishmaniaj ulcers， in an attempt to determine the effect of
bacterial concomitant infection on the development of the distinct skin manifestations． The prevalence
rate of Gram－negative rods， but not Gram－pc）sitive cocci or anaerobic bacilli was apparently different
between two types （’｝’f ulcer， occurring in 18．290 of highland as opposed to 37．5Clo of lowland infec－
tions． Ciram－negative r（）ds were composed of such enterobacteria as Escherichia， Serratia， Klebsiella
and伽’θrθわαct．er． Hist《）logical examinati（）n sh（，wed ill．nammatory ce亜hIlfih■a揺o皿s mostly composed
of small lymphocytes throughout the dermis in highland ulcers， while those from lowland cases
restricted to the deep dermig． ． When the parasitologically－proven prog． pectiye leishiiiaiiiasis cases were
reviewed， the most important period for transmission of the diseiise in Ecuador was considered to be
during the rainy g． easen， from Octoher to April．
   Most of the findings presented here caii be considered as preliminary results’ of the investigation．
Based on these basic data obtained， however， we hope to further elucidate the epidemiological features
of leishmaniasig． in the New World， with particular reference to Ecuador， in future studies．
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11． The Fate of Leishmania braziliensis， L． donovani and
Tr ypanosoma cruzi in Diffusion Chambers lmplanted
     intp Hamsters and Mice 一a Preliminary Study一
Yoshihisa Hashiguchi， Masato Furuya and Yoshisuke Okamura
ABSTRACT， Leishmania brazゴliensis and L donovαni were investigated fbr仕1e transf｛〕fmation and
survival in intraperit〔）nea1（IP）， subcutaneous（SC）and intrascrotal（IS）diffusion chambers implallted
into hamsters and mice． For a comparison， Trypanosoma cruzi was also examined by using the same
procedure． The 2 Leishmania species revealed an unexpected亜y short surviv滋time， and no tfansfbr－
mation was observed童n the parasites in chambers implanted into hamsters or mice． IS chambers
seemed to provide a better condition fbrムdonovani， L． braziliensis and T． cruzi， as colnpared with IP
and SC chambers童n hamsters． In the study， no IS chambers were examined in mice because of too
small size of the scrotum to insert the dif釦sion chamber．71 cruzゴshowed a considerably longer
period of g． urvival than乙． donovani or L． braziliensis in mice， but not in hamsters． The Irypanosome，
T．cruzi， transfbrmed ffom epimas婁．igote to tryp（，mastigote and amasI．igote in IP alld SC chambers in
mi㏄． These results seemed to s皿ggest that the factors responsible f（）r the虹ansfbrmatlon and survival
of Ihe organisms might be greatly diffc）ren山e重．ween the 2 genera， Lei、yhmania and T倒ypanosoma， and
       サ   コ          コカ    バ  ロ     コ     に     む             コ                コa且SO DeしWeeil me∠nOSしanlmalS， namSterS■ama mlce．
162
American ．lournal of Tropical Medic・ine and Hygiene， 40（2）， 1989， 154一一158
12． ldentification， using． lsoenzyme Electrophoresis
    and Monoclonal Antibodies， of Leishmanin
     Isolated from Humans and Wild Animals
                     of Ecuader
Tatsuyuki Mimeri， Gabriel Grimaldi， Jr．， Riehard D． Kreutzer，
Eduardo A． Gomez L．， Diane McMahon－Pratt， Robert B． Tesh，
                 and Yoshihisa Hashiguchi
ABSTRACT． Six strains of Leishmania isolated from wild mammais and humans on the Pacific
Co． ast of Ecuador were identified by isoenzyme electrophoresis and by their reactivity patterns to a
c・ross－paiiel of speci’fic monoclonal antibodieg， using a radioimmune binding assay． Single isolates
from Sciurus vulgaris， Potos flavus， aRd Tamandua tetradactlyta were identi fied as Leishmania ama－
zonensis． Three other strains， isolated from cutaneous lesions of humans， were identitled as Leishma－
nta panamensts．
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13． Observations on the Validity of the Ovarian Accessory
      Glands of Seven Ecuadorian Sand Fly Species
         （Diptera： Psychodidae） in Determinating
                        Their Parity
Hiroyuki Takaoka， Eduardo A． Gomez L．， John B． Alexander
                and Yoshihisa Hashiguchi
ABSTRACT． Females of seven sand fiy species caught on man in several leishmaniasis－endemic foci
in Ecuador were examined to assess the value of the accessory gland secretions as an indicator of
parity． lt waf found that parous fernales could be distinguished from nullipar6us by the presence of
granular secretions in the accessory glands in Lutzomr ia ayacuchensis， probable vector of Leishmania
in the Andean highlands of southern Ecuador． Examination of the female accessory glands was not a
reliable method for determining parity in six other sand fly species caught in lowland areas， including
Lu， trapidoi， Lu． hartmanni， and Lu． gomezi， three proven vectors of Leishmania， since glanular secre－
tions were found in both parous and nulliparous females．
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14． A Brief Review of Central and South American
       Leishmaniasis， with Special Reference
                      to Ecuador
Yoshihisa Hashig”chi
ABSTRACT， A brief review is given of recefit developments in leishmaniasts research worldwide，
including detailg， of the transmission of the three clinical forms of the disease， viz．， cutaneous， mu－
cocutaneous， and visceral one， Current knowledge of leishmaniasig． in Leishmania－eRdemic regions of
Il；．cuador ig． des¢ribed， for each of the three geographicai regions of the country， i． e．， Pacific coastal，
Amazonian and Andean pjateau． Particular emphasis is giyen to Aridean ．jeishman．iasjs and its endemic
area， a focut of the disease discovered by our field survey in 1986． Current leishmaniasis treatment
methods such as perileg． ional administrations of antimenials and topical treatments such as thermother－
apy and crearn application are discussed， together with progress in the development of vaccines and
new drugs． The continued importance of field studies in Leishmania．一eiidemic areas is noted， theg． e
being necessary in understanding leishmaniag． is epidemiology and in application of control measures．
（ln Japanese）
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15． Leishmaniasis Researeh in Centra｝ and South America
     －Why ls lt Necessary to Study Parasitic Diseases
            Which Are Not Prevalent in Japan ？一
Yoshihisa Hashiguchi
ABSTRACT． ln the article an attempt is made to stimulate the interest of Japanese investigatorg， in
the fteld of parasitic and other infectious diseases． The author developed an understandjng o．f the
importance of leishmaniasis research in the Third world， through his own research experience on the
disease in Ecuador and wanted to help promote a general understanding among medical workers on the
fiecessity of international medical（research）．collaboration in tropical regions of血e world． In Japan，
parasitic diseases have largely erradicated through the application ef efficient control measures and
sanitary improvements． This has resulted in a tendency for Japanese researchers to have littlg interest
in parasitology and the control of parasitic diseases， at a time when research on these topics is urgently
required in the Third world countries． （ln Japanese）
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16． Epidemiological Survey of Leishmaniasis
   using Skin Test and ELISA in Ecuador
Masato Furuya， Tatsuyuki Mimori， Eduardo A． Gomez L．，
      Vicenta Vera de Coronel， Masato Kawabata，
               and Yo曲ihisa Hashiguchi
ABSTRACT． The present study was designed to evaluate the intradermal skin test （ST） and the
ELISA as diagnostic tools in the screening for Ecuadorian cutaneous and mucocutaneous leishmania－
sis． The antigen for skin test，ing was prepared from ruptured promastigotes of Leishnzania brag・ iliensis．
The ST afid ELISA positive rates amofig 72 subjects with active dermal lesions were 81．190 〈36／44）
and 81．39a （52／64）， respectively， while parasites were observed in 31 （44．90／o） of 69 g． ubjects present－
ing active iesions． ln the parasites positive caseg． ， ail subjects proved to be positi ve for the two tests
exc・ept for one in ST and two in EI．．lg． A． lll 3L 5 healed cases， the ST and ELISA positive rates were
86．2％ （25／29） and 72．4％ （21／29）， respectively． On the oIher hand， the posi口ve rate in su切ects
without clinieal signs was only 3． ．890 in ST and 8．290 in ELISA． An epideniiological survey in Selva
Alegre， Esmeraldag． ， revealed that among 115 inhabitants 38 were positive for the clinical signs， 10
active and 28 healed cas， es ． Of these g． ubjects 33 （，86．890） showed positiye reactions against ST and／or
ELISA． Based on the results obtained， therefore， we concluded that the present skin testing antigen
and ELISA were very useful for the screening of leishmaniasis in the endeniic areas of Ecuador．
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17． ．Las lnvestigaciones sobre． ｝a．・，，Leishmaniasis
en el Ecuador， 192Q． “1，989
YQshihisa Hashigllchi・y EduardQ，A． Gomez L．
ABSTRACT． Se examina brevemente el estado actual de los conocimientos sobre la leishmaniasis en
el Ecuador， basdndose en gran parte en la bibliografia publicada entre 1920 一 el afio en que se
dqsc「ibi6・l p・血r「caso h・脚・7y1989・L・enfe「med・Pe・end6mica則4 d・1・・20 d・part・Pe・一
t・・．dr1瞬De 260 ．cas・・n・tificad・・，239（9！19％）e「an d・亘ゆ・ma cuta耳ea・y童8（6・991r）・d・1・
n｝ucocutfinea． ．Durapte los 67 atios transcgrridos de 1920 a 1987， solo se registr6 un casg de la fornia
visceral y otro de la cutdnea difusa． Tambien se analizan los conocimientos a｛tyales sobre los
vectores y los hu6spedes reser；vgri，os． En ia acut“alidad， se estEn estudiando muc．has cepas de Leish－
man（a aislqdas durai｝te 1982．y 1988 por los autores． Hasta la． fecha， mediarite．．la electroforesis dg
i…n・im・・yrl emp蓋・・d・・ntir・e「p・s m・nl・c1…董・…P・脚・de ell・s，・h・・id・id・ntificaq・c・m・）
乙eishrp．q’磁αηzαzoη6η卵， prQceden¢de an孟maies salvajes， y Leishmαniα panamensis， originar孟a de
sereg． humanos．
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18． Natural lnfections with LeishMania Promastigotes in
    Lutzomyia ayacuchensis （Diptera： Psychodidae）
           in an Andean Focus of Ecuador
Hiroyuki Takaoka， Edllardo A． Gomez L．， John B． Alexander，
              and Yoshihisa Hashiguehi
ABSTRACT． ln the Andean town of Paute， Ecuador， 2 of 97 （2e／o） Lutzomyia a｝，acttchensis Caceres
and Bianchi were found to be naturally infected with Leishmania promastigotes． The parasiteg． were
confined to the midgut of the sand fly， indicating they did not belong to the subgenus Leishin． ania
（Yiannia）．
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19． Phlebotomes of Paraguay： species identification in three
   endemic areas （Diptera， Psychodidae， Phlebotominae）
Alba lnchausti， Yoshihisa Hashiguchi and Antonieta de Arias
ABSTRACT． Sand fly catch was per’formed in four sites of three lei shmaniasis－endemic areas of
Paraguay， using Shannon trap and protected humar｝ bait collections， A total of 606 females of the
genus L“tzomyia were dissected to exaniine the natural infections with Le｛shmania promastigotes；
only one of Lu． whit’mani was positive for the parsite． The following 8 sand fly species vvere identified
（90 shows species composition）： Lu． migonei （11．090）， Lu． shannoni （13．6a／o）， Lu． intermedia （20．3a／o），
Lu． walkeri （O．290）， Lu． il，hitmani （51．490）， Lu． ，fish，eri （2．690）， Lu． longispinosa 〈O，790） and Lu．
cortelezzi （O．290）．
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20． Studies on New World Leishmaniasis and its Transmission，
               vvith Particular Reference to Ecuador
Yoshihisa Hashiguchi （ed．）
ABSTRACT． ’llhe present text dealt with the results obtained frdm surveys carried out． in different leishma－
niasis－endemic areas of ELTuador， from epidemiological， vector entomological， immunological and dermatol－
ogical point of view． Particular emphasis was given to a recently discovered autochthonous Andean highland
豆eishmaniasis， and comparison o紬is disease form wi山others in the Pacific coast and Amazonian lowland
Ecuador． Moreover， c㎜；ntly available tec㎞iques in molecuぬr biology was briefly reviewed and evaluated
on their application to fu毛ure studies of leishmaniasis epide血ology in Ecuador． Potential control measures
against the disease in the country were also considered． lhe resu｝ts obtained are summarized as ．follows．
Leisltmaniasi．s and its endemic area of Ectfador
  In the text the relationshjp between human activities and ecological i’actors in each of the endemic areas
was discug． sed in terms of the disease transmission． American cutaneous leishmaniasis is highly prevalent in
the Pacific coast and AmazoRian lowland regions， although mucocutaneous forms are more frequent in the
latter血an血e m㎜er． In the Andean highland oi’ Ecuador， a recently discovered new type of the disease was
found， and its ecoiogy was c，ompared with that of the beth lowland disease forms．
Leishmania isolates P’om hu．mans and animals，and th．eir characterization
  In the present study 18 Leishmania strains from the Pacific coast and Amazonian lowland patients and 1 1
from Andean highland were isolated． rllhe isolates were precisely characterized employing seredeme， zy－
modeme and schizodeme analysis． The Andean parasites were identified as Le． pifanoi， while in the Pacific
coast region Le． panamensis was found and in the Amazon， Le． braziliensis． A part of the present strains iso－
lated， however， still remained unknown． ln distinct hufnan leishmaniasis－endemic areas， 194 wild aiKl do－
mestic animals were examned， by perfomiing liver punctures， of which 14 or 7．290 of the total were positive
for protozoans． A strain from Andean dolnestic dogs was identified as Le． pifanoi but the majority still re－
maifled unide飢ifiable in sp孟te of a precise characIerization method． Leish卿ania isolates from humans and
wild．animals were examined by restriction enzyme analysis of kinetoplast DNA（kDNA）． From山e resUlts of
fragment patterns， three isolates from cutaneous lestons of patients from the Pacific coast lowland region
were identified ag Le． panamensis． On the other hand， the isolates from three wild mainmals from the same
region were identified as Le． atnazonensis．
∫麟4抑魚田σα忽’zuman i’eishmaniasis veciors醜Ec顧ゴor       ，．
  In eight Departments of Ecuador where human leishmaniases are endemic， the phlebotomine sand fly was
sampledl A total ef 40 sPecies was collected， of which at least 1 1 represented new records for Ecuador． This
record if｝f）r． qcts．gq． the． Iiurpber of sai｝d fly． speQies of Ecuadar to 56． ln the country， three sand fiy species of the
genus Lutzomyia， trapidoi， harttnanni and gomezi， hitherto， had been recorded as Leishmania－vectors． in the
present study， Lu． ayacuchensis from Andean plateau， Paute， Department of Azuay was found to be positive
for Leishmania promastigotes． rllhese Andean parasites were confined to the midgut of the fiy， suggesting
that they did not belong to a Le． braziliensis complex species． Monthly examiriation of the natural infection
wi血螂伽α癩and血e biting activity of the sand fiy，乙u． ay acuchensis was－performed in 1tmdean leishma－
niasis－endemic area， Paute． The results revealed that there is a marked monthly variation in both natural
infections and bit血g ac縫vity， of the flies㎞血e area suggesti皿g a higb trans血ss童on血tensity（旗血9山e ra㎞y
season． Tbe validity of lbe ovarian accessory glands of seven sand fly species from both由e lowland and
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highla皿d Ecμadρr was exa血㏄dる．lt照s飯）皿d甑t i塾h重ghl｛md spec皇eS paroμs艶males cGuld be（lis｛inguished
盆（）m・山ip肛・by山e・P「esence、．of＄ran晦se解ゆ1s血重he g即bu曲e皿山e is嫉no valueぬdete「醜ng
parity of lowland species．
Itnmunologicatfindings
  Partial藍y purified ski皿test antigen ptePared from Le・panamensis promastigotes was evaluated in 17Ecua－
dorian patients with active cutaneous lesions caused by Le． braziliensis complex． Based on the results ob－
tained， jt was concluded that crude antigen and two fractions （FA－1 arid FA－2） were useful for diagnosis of
cutaneous leishmaniasis in Ecuador． Moreover， it was estimated that at least 5 aRtigens， approximately 66，
55， 45， 28， and 26 kilodalton polypeptides， were related to a specjfic delayed－type hypersensitivity in the New
VV6rld diseas’e．． Skin test using the crude antigen was performed in two endemic areas of Ecuador， lowland
and highland regi6ns． Thg， intraderg， ial respoqsgs of tlip subjgcts from 9he two regions were compared each
qther． Recently diseovered Andeari’leishmaniasis and its ecology
  During studies血ade in l 986 Imd 1988．Z． 5 patients less than．10 years Qf age were found to be posilive鉛r
屠吻卿．P・・ari重6・・d・m・n・ゆng段b・nd・nt am・・tigote・in s㎜・「s tak・n丘om・ma童l cuta重’eous lesi・）ns・
「llhe diSease sy血ptonls were Clinically similar to those exhibited by cases of ula caused by乙e． peruviana re－
ported frOm Peru． However， the causative agent and Vectors． of the Ecuadoriati form vLrere completely diffef－
efit，； the former is Le． pifanoi and the latter， Lu． ayacuchensis， though the reservoir seems to be rats aiid
do’高?唐狽奄?dogs in the endemic area． From examinatiori of our preliminary data， it appears that the transmis－
sion cycle of Andean leishmaniasis involves variable overlapping of two sets of biological entities， with the
degree・fρve蜘9・vemed by・lin・atic c・nditi・…Ch孤9εs帥・inciden・r and職uency・f h・mat’cases
of Andean leiSh皿aniasis in a】is ende血。 area are conSidered to be重血e reSult of migra口ons of sand flies and
rodents （principal reservoir host） amo”g the three habitat categories．
Cl．inicatfindings of leishm4niasis in Ecuador
  Cutaneous changes due to leishmaniasis were thoroughly examined dermatological’！y， histopathologically
and pqrasi．toiogicaily in different enderpig areas of Ecuador． Special emphasis was given to She ceihparisofi
betwee曲e lowl鋤d and highland disease舳e co鳴． The most c6mmon manifestation in lowland cases
was a large wet一一ulcer which Was clearly demarcated； had an indurated periphery and a wet base． Oii the other
hand， the highland patients had a sma11 papule with dry crUst resembled the primary lesio｛i 〈eschar） seen ipt
tsutsugamushi disease． Me’an age of patients was 20．47 years in lowland， while it was 1．96 years in highland．
In the lowland disease， the longest duration of the eruption in our cases was 15 years， but almost all the cases
healed within one year． LymPhnode swelling was frequeRtly seen； the swelling wag， easy to palpate on the
upper ektremities and asymPtomatic． The histological findings in lowland cases coincided with the granulo－
matods phase．』’llhus； the present s加dy revealed a marked difference in clinical findihgs of leishmaniasis pa－
tients betWeen’ the 16wland and ’highland of Ecuador．
Comment on combating leishmaniasis in Ecuador
   Presently available perilesional ad皿inistrations of antimonials a皿d topici 1 treatments are discussed， to－
gether’With current progress in the research into vaccine and new anti leishmanial drugs． ln future appliea｛，ion
of control irieasures， moreover， it is important to better understand the epidemiological features of the disease
in each endem並。 area，．because血e New．World f（）rm o紬e diseaSe manifes曲emselves in a variety of cycles
in different endemic areas． ln additon to individual protections such as use of mosquito net aiid repellents，
s鋤ita穿education．through community campains for pbqple in ende血。 areas of EcuadQr is a且so impo践an繊）r．
prophylaxis and／or partial protection．
Strategiesfor．juture molecular ePidemiology in Ecuador
   A series of procedures for the preparation’of specific．DNA probeS Which may be applied for future epi－
derrriological Survey on leishmaniasis in Ecda’dor have been briefly summarize’d in the text．
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21． A review of leishmaniasis in Ecuador
Yoshihisa Hashiguehi and Eduardo A． Gomez L．
ABSTRACT． The current state of knowledge on Ecuadorian leishmaniasis was briefiy reviewed，
largely from previous literature reported during the period from 1920 when the first human case was
described in Ecuador， to the present． （）f the 20 Depaftments of the Republic of Ecuador， 14 are
endemic for the disease． Out of 260 cases reported， 239 （91．9％） were cutaneous （CL） forms， whiie 18
（6．990） were ，m．ucoc－utaneous （MCL）’ ones． ’ Only one case each of visceral （YI．） and diffuse cutaneous
（DCL）．偽㎜s．was reported durlng 67 years丘om．1920 to l 987． In the text curr¢凪㎞owledges of血e
vectors and． reservoir hosts repofted are also reviewed． Many．．strajns of乙eishmaniαisolated during
1982 and 1988 by the authors are currently．under study． Up to date only a part of them was identified
asムe．α配αzo’tellsis from wild animals and Le． pana’nensis from humans by using isoenzyme electro－
phoresis and monoclonal ‘anti bodies．
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22． Evaluation and characterization of partially purified ski” test aAtigens
            prepared from Leishmania pan伽nensis promastigotes
Masato Furuya， Shigeo Nonaka， Eduardo A． Gomez L． and Yoshihisa Hashigqchi
ABSTRACT． The present study was designed to evaluate skin test preparations prepared from Leish－
mania panamensis promastigotes in 30 active cutaneous leishmaniasis patients． The crude antigen
preparation （CA） used was 10，000 g supematant of the parasites－homogenate． The soluble extract was
further resolved into 4 preparations （FA－1 to 一4） with the aid of a Sephacryl S－200 gel filtration． There
was no significant difference in the positive ratio and the average induration size between CA （10 pg
protein／test） and Montenegro’s antigen （MA； 5×106 parasitesftest）． The reactivity of the delayed－type
hypersensitivity to 10 ptg dose of CA was shown with much the same intensity in the 25 pg dose of CA． ln
FAs （10 pg ptotein dose， except for 7．5 pg in FA－4）， the positive ratio was as follows： 90．090 in FA－1，
77．890 in FA－2， 75．090 in FA－3L and 37．590 in FA－4． The positive ratio and the intensity of skin test re－
sponse in FA－4 were remafkably low in comparison with those in CA or MA． Significant difference
was found in the intensity of response between FA－3． and CA or MA． Based on these results，
therefore， we concluded that l e pg protein dose of CA of L． panamensis and same dose of the fraction－
ated preparations， FA－1 and 一2， were very suitable for the diagnosis of cutaneous leishmapiasis in en－
de血。 areas of the New World． Furthemore， it was estimated thal at least so皿e⑪r裂ll of the 5
preteins， approximately 66， 55， 45， 28， and 26 kD， were related to a specific delayed一一type hypersensi－
tivity in cutaneous leishmaniasis of the New World．
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23． Andean Leishmaniasis in Ecuador Caused by lnfection with
        Leish〃lania〃霧のcicana翁ndム〃露の’07■1ike parasites
Yoshihisa Hashig． uchi， Ectuardo A． Gomez L．， Vicenta V． de Ceronel， Tatsuyuki Mimori， Masato Ka－
wabata， Masato Furuya， Shigeo Nonaka， Hiroyuki Takaoka， J． Bruce Alexander， Aida M． Quizhpe，
               Gabriel Grimaldi， Jr． Richard D． Kreutzer and Robert B． Tesh
ABSTRACT． Between 1986 and 1988， epidemilogic studies were carried out in a small rural com－
munity in an Andean regien of Ecuador， where cutaneous leishmaniasig． is highly endemic． A total of
25humaロcases， positive fbrゐθゴshmania parasites by culture and／or smear， were examined． Fourteen
of the cases were in infants less than one year of age， suggesting intradomiciliary transmission of the
disease． Clinically， many of these cases were similar to descriptiong， of ”uta，” a form of cutaneous lei－
shmaniasig， which occurs in Andean regions of Peru and is reportedly caused by L． peruviana． Of the
l 1 positive cultures obtained from human cases in the present study， eight were identified by molecu－
lar characterization as L． mexicana and three were identit’ied as L． maJ’or－like． Two additional isolates
of乙． mexi．cana were also made from an infected dog and from a sand fiy，加銘。醒yゴαayacuchensis，
living in the regiol㍉血us ilnpl童cating血e latter species as possible reservoir and vector， respectively， of
L． mexicana iR this highland community． The significance and validity of recent isolates of L． mal’or－
like parasites from the New World are also discussed．
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24．． Cutaneous Leishmaniasis iri South－eastern Paraguay：
           a Study of an Endemic Area at Lim6y
Yoshihisa Hashiguchi， Ofelia Arias， Domingo Maciel， Julio Mansur，
              Masato Furuya and Masato Kawa’bata
ABSTRACT． An epidemiological g． tudy w＆g performed ofi leishmaniasis in a newly established c・om－
munity血sou血一eastern Pafaguay． 149 persons， of l72 inhabitants， were出oroughly examined by
cl．inical， parasi．tological and immunological （leishmanin skifi test） examinationg． ． 88 of those examined
（59qo） were clinically positive for dermal and nasal （mucosal） lesions ot dermal scars， while 74 （500／o）
were positive by the leishmanin test． Of the 88 persons， 66（75％） were positive for both leishmanial
（dermal and nasal） signs and skin test； these subjectg． were therefore considered to be leishmaniasis pa－
tients． Most of the patients （6090） had a single dermal lesion． Among the 66 ieishmaniasis patients， se－
rious mucosal （nasal septum） lesions were observed in the 41 subjects： 2 had destruction of the sep－
tum． 8 had ulceration and 31 had・erythenia． ln this community the persons with dermal and／or nasal
problems had been treated with meglumine ar）timonate （GlucaritimeO）， without any precise diagnosis
having been made by parasitological or immunological examination． The socioeconomical arid so－
ciomedical points of view aspects are discussed．
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25． Mo”thly Variation in Natural infection ofthe Sandfiy
    Lutzomyia ayacuchensis with Leishmania mexicana
       in an endemic focus in the Ecuadorian Andes
Eduardo A． Gomez L． aRd Yoshihisa Hashiguchi
ABSTRACT． ln order to collect inforrnation on the roie of Lu．tzomr． ia ar． acuchensis in the transrrris－
s．ion of leishinaniasis in a newly disc．overed Andedli endemic focus in Ecuador， a longitudinal field
study was c4rried out over 13 months． Monthly dissections were made of a minimum of 200 anthro－
pophil’ic sandfiies， coliected at nig．ht during the month． A total of 2600 tlies was separated from a
smail number of i u． osonioi， another anthropophilic species in the area， afid dissected； 95，（3．650／o） were
naturally infected with Leishmania mexicana promastigotes． The parasites were always located in the
sandfiy midgut， The current study revealed a marked monthly variation both in natural infections with
Leishmania and in biting activity of sandflies in the endemic area， demonstrating a high tfansmission
rate during the period from the early rainy season to the early or mid dry season （February to Juiy），
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26． Description of Leishmania equatorensis sp． n． （Kinetoplastida：
           Trypanosomatidae）， a New Parasite lnfecting
                  Arboreal Mammals in Ecuader
Gabriel Grimaldi， Jr．， Richard D． Kreutzer， Yoshihisa Hashiguchi，
  Eduardo A． Gomez L．， Tatsuyuki Mimori and Robert B． Tesh
ABSTRACT． Characterization is given of a new parasite， Leishmania eqatorensis sp． n．， which was
isolated from the viscera of a sloth 〈Choloe17us hoLfiinanni） and a squirrel （Sci“rus granatensis）， cap一
Iured in hu面d lropical fbrest omhe Pacific G）ast of Ecuador． Data based on biological and molecu－
lar criteria， as well as numerical zymotaxonomical analysis， indicate that this parasite is a new species
of the乙． braziliensis complex． L． equatorensis is clearly distinguishable from all other known species
within this complex， using the following molecular criteria： reactivity patterns with specific monoclo－
nal antibodies， isoenzyme electrophoresis， and restriction endonuclease fragrnent pattems of kineto－
plast DNA （k－DNA）．
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27． New Records of Phlebotomine Sand Flies （Diptera： Psychodidae）
                             from Ecuador
J． Bruce Alexander， Hiroyuki Takaoka， Yuki Eshita， Eduardo A． Gomez L
                      and Yoshihisa Hashiguchi
ABS TRACT． The phlebotomine sand fly faufia of Ecuador was surveyed in tvvo 3－month collecting
trips made in 1988 and 1990． A total ef 12 provinces were visited， including three （Bolivar， Loj a and
Morona Santiago） from which no previous records ef phlebotomines existed． Forty－six species were
collected， 13 of which， together with 1 subspecies and 1 genus （Warile：v． a） represented new records for
the country． This sufvey increases the known number of species in Ecuador to 60． The distribution of
Ecuadorian sand flies is discussed in the light of these new findings．
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28． Ultrastructural Studies on Cutaneous Leishmaniasis in Ecuador
Abdul Manan Bhutto， Shigeru Okada， Shigeo Nonaka，
                        and Yeshihisa Hashiguchi
Eduardo A． Gomez L．
ABSTRACT． Ultrastructural observations were made of lesions of three Ecuadorian patients with
cutaneous 1’eishmaniasis． Parasites were located both within the macrQphages， either inside the intra－
cytoplasmic vacuoles （parasitophorous vacuoles） or free in cytoplasm and outside hog． t cells． Amasti－
gotes were rounded or oval with a mean length of 2．62 ptm （±O．17 S．D．） and mean width of 2．18 pm （±
O．28 S．D．）． Parasites sh’owed degeneration intracellularly both within the vacuoles and in the cyto－
plasm of macrophages． 1．ymphocytes were seen in close contact with parasitized macrophages as well
as directly attached to the parasites． Fdrthermore， spongiotic vesicle was observed in the epidermis
where Leishmania parasites were found， surrounded by lymphocytes and other mononuclear cells．
Amastigotes attached to mononuclear cellg． were also observed ing， ide and between the keratinocytes．
Mononuclear cells c－ontaining melanin granules showed amastigotes in their cytoplasm．
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29． Phlebotomine Sandfly Species・and Ex aminations ef
     Their l曲ction with Le’5海醒α痂in Para書uay
Yoshihisa Hashiguchi， Tem Chiller， Alba lnchausti， Antonieta de
      Arias， Masato Kawabata and John Bruce Alexander
ABSTRACT． NiRe species of sandflies， Lutzonzy， ・ia （2V．v． ssomyi．a） ”h itmani （Antunes and Cc）untinho），
Lutzomr ia （N．v． ssomy． ia） intermedia （Lutz and Neiva）， Lutzomyia （Psathy． romyia） shannoni （Dyar），
L鷹。〃壇α纏go細（Franca）， L鷹。脚’α（P碗∫o班擁）fischeri（Pinto．）， Lutzo〃壇α（P伽。脚ゴα）pe∬oai
（Countinho and Barrett（）），乙娩。班卿cortelezzti（Brethes），ゐ腋：omyiαwalkeri幽（New9． te．ad）and
Lutzomryia 〈Tricltopy80myia）伽g碑フ伽s（．Mangabeira）， were caught， by human bait and Shannonなap，
in four areas of Paraguay hyper－endemic for humaB leishmaniasis， L． whitmani and L． intennedia were
the predominant species． All the species collected were found to be anthropophilic． Hindgut infee－
t垂ons w説h豊eishmania更promastigotes were observed in only one（0．38％）of the 266ム幼ゴ槻伽’d垂s－
sec－ted． No L． intermedia were found infected， giving an overall infection rate of one （O．1690） of 615
fiies dissected． The results indicate a yeTy low rate of natural infection in endemic areas of Paraguay．
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ate for cutaneon leismanilsis
30． Successful Treatment with lntralesional lnjection of Meglumine
               Antimonate for Cutaneous Leishmaniasis
Motoi Takenaka， Taro Ohgami， Yoshihisa Hashiguchi，
                and Shigeo Nonaka
ABSTRALCT． A 35 year－old male patien｛， had a walnut－size erythema with induration like a bank on
his left upper arm． There was a nut－size ulcer at the center of the erythema． He had been interned at a
desert in southern lraq from August to November， 1990． ln November， he noticed a insect－bite－Iike
eguption on his left arm． The eruption had got worse against a therapy． The patient visited to our hos－
pital on Apri1 2nd， 1991． A huge amount of arriastigote－like bodies of Leishmania was recognized in
翫esmear speci皿en taken fセom血e edge of the ulcer． A biopsy of the skin Iesion revealed many
histiocyte－like cells that had many granules in uppef dermis． We succgssed cu｝tivation of Leishmania
pardsites isolated from the skin lesion． They were identified as」Leishmania m¢ノor by zymodeme
analysis． lnitially， an external remedy consisted ot’ meglumine antimonate and Povidone iodine was
used， but it was not effective． Therefore， intralesional injections of meglumine antimonate were done．
After 10 inj ections， the ulcer and erythema were healed． The side－effect was limited to some localized
pai皿fo恥wing鱒ectioo， Thus， i旦this c2se i撫…鰻esion組injectlons w曲meglumine a齪重mo韮ate were
highly effective against the ulcerat並ve lesion， demonstrating no serious． side effect．（In Japanese w曲
English summary）
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